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HOW TO DRAW ARCS WITHOUT CENTERS. . . page 58 
EFFECT OF CUTOUTS ON MACHINE-TOOL PEDESTALS. . . page 61 





WERE BIG IN SMALL PUMPS, TOO 


we're big in small pumps, too 
big that we have a complete, sepa- 
rate plant* for their production. But 
the real proof of how we can meet your 


small pump needs lies in the extent of 
our small pump lines. Look how these 
hree new models stretch down to cover 
y more “small pump” applications 
Look at the new 1” Centrifugal which 
efficiently handles small flows from 
to 80 gpm at heads to 110 feet. It’s 
ompetitively priced, compact and 
trouble-free with smoother waterways 
and higher efficiencies. 
Or look at the rotary which performs 
wn to 4 gpm (150 psi) at 1750 rpm 
has one stuffing box to minimize 
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leakage, few moving parts to cut main- 
tenance, excellent suction lift, four- 
bearing construction, and the herring- 
bone gears that are quieter and more 
efficient than spur gears. 

For chemical and related industries, 
there is the new %” Worthite pump 
with capacities to 18 gpm and heads 
to 55 feet. It has all the corrosion-re- 
sistant advantages of larger Worthite 
standard centrifugal pumps. 

There are, of course, special advan- 
tages in buying small pumps from 
Worthington. One is that you're get- 
ting Worthington “big pump” quality. 
Another is that the small Worthington 
pumps are stocked and serviced coast- 


to-coast 
many 
pump 


Thus you can standardize in 
locations and still get quick 
anywhere. (Original 
equipment manufacturers, take note!) 
For more information write Worth- 
ington Corporation, Section 
Harrison, New Jersey. 


service 
20-25, 


*Located in East Orange, N. J. Our 
pump plant ts in Harrison, N. J 


WORTHINGTON 
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WHAT'S NEW IN RESEARCH 

REPORT FROM ABROAD 
THE ENGINEERING WEEK The basic types, how they work, how to choose the right one 


Find them by correlating fatigue data with magnetic inspection. 


SPECIAL REPORT ON DIGITAL READOUTS J S Proctor 


APPEARANCE DESIGN 
READER TO EDITOR 
COMING EVENTS 2 WAYS TO DRAW CENTERLESS ARCS L Kasper 
WHY NOT R&D 
HORIZONS 


Knowing radius isn’t necessary, and centers needn’t be accessible 
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REPRINTS 

ADVERTISERS INDEX 
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Digested from his article giving test results on 38 variations 





FIELDS OF INTEREST REPRESENTED IN DEPARTMENTS: 


MATERIALS Silicones found to enhance life of bearings 


MECHANICAL Adjustable strain gage designed by Japanese 
Navy develops new gage for ID measurements 


Turbofans to replace turboprops 
Dual-vane pumps hove full-bearing cam rings and port plates 


ELECTRICAL Cordless telephones coming soon 
Energy conversion systems rated by experts 
Overload relay compensates for heat and cold 


PRODUCT DESIGNS Zooming is motorized in this camera 
Air-powered plunger serves as finger to position worktable 


PROCESSES Molybdate coatings promise whiteness plus safety 
New treatment doubles strength of copper. 
British design embossing attachment for plastics welding machines 
Soviet welding impresses Western experts 


GENERAL NATO seeks to beef up Western nation R&D 
Machine uses reflexes to train keyboard operators 
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ARMCO me for better products + lower costs 


Armco ZINCGRIP Steel 


Takes Deep Drawing, Thread-Rolling, Stamping and 


Forming without damage to coating &N 


Your company may not make thread protectors 
but the reasons why Armco ZINCGRIP Steel 
proved to be the most efficient, lowest cost ma- 
terial for this product may prove of interest to 


you. ZINCGRIP was selected because: 
It provides the strength and rigidity of steel. 


The special hot-dip zinc coating won't flake or 
peel despite the severest working. 


Fabrication is done on standard production 
equipment. 


The full-weight zinc coating provides the most 
economical protection from rust and corrosion. 
Costs less than painting or plating. r threaded pipe made of 
sRiP Steel. Note the excellent adhere 
These are reasons why Armco ZINCGRIP Steel { the zinc coating on this deep drawn part, e 
has been used by thousands of manufacturers a 
for more than a quarter-century. They also are 
reasons why this special zinc-coated steel may 
help you cut costs and improve the perform 
ance of your products 

Let us send you complete information on 
Armco ZINCGRIP Steel so that you can thor 
oughly evaluate its advantages in your pro 
grams to increase materials-efficiency and 
lower production costs. Just write Armco Steel 
Corporation, 3020 Curtis Street, Middletown, 
Ohio. 


ARMCO STEEL 


Armco Division »* Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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itra tit ilso married money again 
new wit i i USIV ¥ y countess, was the 

widow of Antoing isle e renowned French « 

he marriage t veal th upl 

Rumford got half voisier's fortune 


| ( 
(Germaine e | 1e Undersecretary in the 


Carolina and Georgia in exchange for a prom 
Mme a personal spy for the degenerate Germaine 


lhompson had interests other than international 


ue; he was fascinated by science. For the Bnitish Complex 


my, he standardized and improved explosives, and de- oon be use 
eloped the theories of ballistics bearing his name today. paper columnist 


] 


hough he managed to accumul ll 


ite more than a million too happy ab 
lollars through nefarious means \ not enough. H public addr 
vas caught selling British secrets to the French a1 varely gentlemen 
nanaged to esc ipe to Bavaria | 
loric theories applicable in so many engineering applica- CI rucks a1 nding by ot be 
tions (see p 39). He also invented the smokeless fireplac having a bi trouble with our landing 
th drip cotteepot and various ¢ king 51 l going lly landing lease fast 
nake the most efficient use of availabl ( ! l é nd relax Chere is 
When he returned to England in 1794, 1 iS a di oncerned about, 1 lave made such | 
nguished scientist—but he was not rece | ver 
Through the American Minister to St. James’ h 
listic experience be put to use in the Unite 


US War Department, authorized by Presi- 


uuncement 


ippointment as fr 


So, instead 

the title he had 

nt to France and con- 
he invented th 


t ind a 


NEXT WEEK IN PRODUCT ENGINEERING 


What Capacitive Transducers Have to Offer 


Advantages include high sensitivity, measurement of both static and dynamic 
quantities, high-frequency response, high output—and little or no loading on 


measured quantity 


Get More from Your Sliderule 


Thirteen examples show quick ways to solve the Pythagorean relationship and 


other problems 


Which Right-angle Gear System? 


Guide to the 16 types now available. Authors discuss basic differences, then 
compare them on the basis of power, efficiency, speed, ratio range and 


sensitivity of mounting 


Are Advanced Degrees Becoming Essential to R & D Work? 
A five-man panel gives PRODUCT ENGINEERING their points of view 
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Jobs Wanted— Motori EL ce 
HOWELL WANTS TO WOj@at ell 


No job too big, too small... 
1/40-300 HP, A.C. MOTORS 


We work hand-in-hand with 
ind for many of America’s lead- 
ng makers of motor-driven ma- 
chines and appliances 

We supply top-quality motors, 
earmotors, speed reducers, gen- 
erators and we back them 
with top-notch development, 
manufacturing, application as- 
sistance customer-serviced 
by men Known for cooperation, 
ibility ntegrity 

If you're not one of our fast- 
growing number of (Customer 
Hosses we'd like to work lor you, 


too. Call your HOWELL MAN! 


WORK f 


el ins 


( 
Blowers e Floo 
Busine 


, polisher 


machine e Machine tools 


e Compressor e Pumps - 


HOWELL 
electric motors company 
Offices in principal cities ...see YELLOW PAGES 


Service factors: 
UP 15 to 25% 


Your motor costs 


DOWN 10to35% 


open motors with 


“HOWELLSEAL” 
— 


New Howellsea 
motors now do most jobs you've 
had to buy TEFC motor 

with higher service factors 


protec ted op 
1-125 hp., a.c. 


* All mountings 


motor costs 
seai enc ipsul atio 


* All NEMA 
designs 


tects windings and lead 
these conditions that ar 
ird-open-motor killer 
open motor ventilation with e All 

losed metor protection hen 

1ls—acids, salt. alkali. caustic modifications 
gases: Abrasive carbon black e 
graphitic dusts, fine dirt and grit 

V oisture 


splash. Ho 


condensate pray 


HOWELL 


electric motors company 
Offices in principal cities. ..see YELLOW PAGES 
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STOP 3-phase 
motor burnouts 


| with 
' INHERENT PROTECTED 


OPEN MOTORS 


Motor protect is built-1 
tested, U/L approved. S 
tected against conditions that up 
to now have caused 3-phase open 
motor failures 

Cuts costs be 
down-time 
load current 
magnetic contac 
nated \ 
ordinary 


HOWELL 


electric motors company 
Offices in principal cities see YELLOW PAGES 


a 
eth 


WHAT YOUR HOWELL MAN 


represents and has to offer 


r 





ind pro 


past few years 


» offers yo 
Ohio Eli 


Leland Ohi 


eader in certain import 
certain outstanding 
deas nitiative ntegrity 


(Consolidation is 
Products of four forn 
ONE COMPANY 
tandard f service 


i 


rad ho 
experience 


King 
grown up with the electr é ndust 
tered the skills of fine motor building 
40,000 motor designs mntributed t 
icceptance, refinement ind growth of 
motor-driven machines and appliances 


HOWELL electric motors company 
SUBSIDIARIES 

— ~ aN 

[ohio °I8) (7) 

. — ee, SS 


OWI ELECTRIC MFG COMPANY © LELAND OW RIC COMPANY © KIN 
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Cordless telephones coming soon 


Uits 
nal dialing, seems neat 
manufacturer of telephone equipment is said 
“within a few months Furthermor 
‘a complete PBX will be contained 
¢ ipabl if making connection 
sad 


PBX 


Molybdate coatings promise whiteness plus safety 


hit 


N 


_ 


sible to in 


rdl telephon t featuring a complet 
ommercial introduction 


TO 


cic ! 


directly But 


can be cor 


multiply ing 


displacem« 


to give a 


IVCTTC 
by 
nt 


curs 


indicates the 


value. A t 

Osamu 
Izumi of 
the device 


to produ r 


FOIL STRAIN GAGE with five elements is illustrated her 


when connected to a special switching box, will provide gage 


v} IC il 


W atar 
Ky OWad 


it an ISA meeting, now plat 


‘ 


é Witl 


length of 6 mm between elements, the five elements of this ga 
lengths 


6, 12, 18, 24, and 30 mm, Each element has a resistance of 60 ohms 


typical strain curve obtained with the device shows how peaking 


is determined for a tensile test plate with a hole in 


its 


valu 
displacements (1 
length hes 
++ 


. 
ie «then rottes 


1¢ lope ot which 


ind shows the peak 

ul ‘ i shown her 

va be ind = Yoshika 

musen demonstrate 
] 


ot 


\ 
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appearances are not deceiving 
THIS P&B 10-AMP RELAY IS AS RELIABLE AS IT LOOKS 


Our AB relay looks rugged ind it is. You can specify it for AB AND ASC RELAYS 
10 amp switching and confidently expect 100,000 cycles. Yet it ENGINEERING DATA 


GENERAL 
Insulaben Resstance: | 0 

dling Installation is simple, using your preference of screw Life ullion cycles 
Breakdown Voltage: | 50 
terminals (adapters), quick connects, sii elements and grot 
Temperature Range. Di 
AC 


is compact, easily mounted, and does not require special han 


or dip soldering 
Waght: AB —5 ozs. ABC zs 
Terminals; Fit 4” quick-connect te 
conditioners and other products where t may be appied to printed cir 

: sing dip soldering. Screw adap 
dependable, continual service is furnished on request 

Enclosure: ABC: Heavy duty dust 

paramount. Dimensions: 1°44" x 2?%z 


These standard AB and ABC relays CONTACTS ss 
‘ 2 Arrangements DPDT Power 
are listed by Underwriters’ Labora- Matenal: 4” dia. silver. Othe 


. . . . available Resistance 
tories and Canadian Standards Lead: 5 amps at 230 volts AC or 1 f Duty: ¢ 


at 115 volts AC n ductive 6 watts at 
10 amps at 28 volts Dt MOUNTINGS 

Type Arrangements Type Arrangements coiL ABT t 
AB7AY ODPST-NO ABC7AY DPST-NO Voltage: DC: 6 to 110 volts ABt e 
ABBAY DPST-NC ABCBAY DPST-N¢ AC: 6 to 7 ts ating tat 
ABLIAY DPODT ABCIIAY DPDI 

Coil voltages: 6, 12, 24, 115 and 230 volts AC. 50/60 cycle 

Contact rating 10 amps. 115 volts AC or 5 ame 

23) volts AC non:nductive P&B STANDARD RELAYS 
L File £-29244 CSA No. 15734 


Series—AB series can be sus Write for complete data or contact 
enclosed in sturdy metal d your nearest P&B sales engineer. ELECTRONIC PARTS DISTRIBUTOR 


23 
cover, i ‘ 2 


Designers specify the AB for air 


Association: 


wo8 


om ARE AVAILABLE AT YOUR LOCAL 


4 


@) POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA 
IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO 








| DEVELOPMENTS TO WATCH... 








New treatment doubles strength of copper 


1 } } le 
ispersion hardening, by adding an inso t t lower melting 


s in the liquid phase, opens a new \ loubl n triple strength 
ral Electric researchers report 
rical Society (AIME) meeting last week Meiklejohn and 


. ’ 
escribed an electrolytic techniqui that produces copper wire 


f 21,000 psi at room temperature and a 100-hr creep-to-ruptur 
trengtl 340) 24 times that of pure coppe esistivity of the dispersion 
hardened alloy lightly greater than that of pure copper at room temperature, but 
lecreases gradually, reaching the pur pper level at about 400 | 
The “insoluble” metal is molybdenum, and the dispersion p1 carried out at 
ibout 2206 n an argo mosphere, using a molybdenum anod Fused fluoride 
f barium and magnesium serv ; electrolyte, and the molten copper is th 


ithod The percentage of molybdenum is about 1.4 


Energy-conversion systems rated by nuclear experts 


For really high efhcien the best energy-conversion 

to be the fuel |, says the Joint Congressional Committee o1 mic Energy I 

in extended series of hearings on advanced energy-conversion m JCCAE noted 

that theoretical efhciency of the fuel cell is nearly 100 I is high as 95 

have been obtained under special laboratory condition practical purpose 
‘ 


. ; a ; sept 
though, 60 is probably a good goal. Present low-tempc ire cells are about 35% 


] 
efhicient: while some high temperature cells have shown efficiencies in the 75 rang 
Neither this, nor any of the other direct conversion systen onsidered—semicon 
ductor, thermoelectric and thermionic is close to efhcien goals as it should be 
the committee believe 
For examp! ilicon solar cells, “the most hig 
tems today,” have a theoretical efficiency of 
But the best so far show only 10 to 14% 
Most thermoelectric devices today are in the 5 IC1el range, though efh 
iencies on the order of 15 ire believed attainable in the re vely near future 
Thermionic generators, promising efficiencies in the 35 range 
delivering only 2 to 13%. In this field, plasma diodes (PI , 
provide an answer, especially if they are coupled with uraniun 
ium carbide is not only a refractory material (melting poin 
to be the bes I emitter known today 


; mentioned her 


British design embossing attachment for plastics welding machines 


A de that ipplies ol | fouls 
plastic ind embosses 

same time has been designed by Indu 
trial Electron Div, Redifon Ltd 
London, SW 1§ It takes the place 
of standard hot-press stamping ma 
hines, uses RF heating, and featur 


1 pneumatic foil-feed mechanism. 


material 
Originally de OF 1 wit EMBOSSING AND LAMINATING ATTACH 
company’s OV ler, it’s MENT handles foils in widths to 4 in.; is 
automatically indexed by air-operated lever 
and cam (maximum stroke, 7 in.); operates 
can be attached at line pressure of 80 psi; handles both con 
rd machine ARG ductive and nonconductive materials. 


ntroduction a 
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WHAT'S HAPPENING IN RESEARCH... 


Navy develops new ID g ilicone Jubricat 


\ “relatively 


for measuring 


ge 


hand, bearing 


itter 


INEXPCNSive cn 


ae ondition 
mternai diameter of 


small holes temperature 
Naval 
engineering consultant 
1iTT: 


has been developed for 
: In a preliminat 
Lab by one of i _ 
Tl R W Bell 
rit yrima 
Pt RAE. say 
to determine within 0.5 the duid 
r rmuldas 
imount of explosive contained in z 
, tvpe yaTTICcula 
test NOI fete, 
1 : the silicon 
says, though, that it can be used f 
ny measurements of small hol ' 
: : 5 was 22 
the order of 0.2 in. ID) to ana 
of 0.0002 


\ op ft th 
in 


Ordnance 


the t 


small-diameter fixtures. 


the materials 


: , tained on k fre 
It’s a simple design ta ' hese 


: Information 
with 


1>¢ NASA nm 
RAT number \ 


1 diameter slight! 
of the hole to be m« 
dial indicator 
1 in the hole to 
. " hy : 
searchers call tl levice a briefs . . 
Movement I ! 
the 


gives diam 


or W 


Change in 

cylinder mpcrature 

] 

, noteworthy 
racy of two-t 

shows how th 
f hole 


Ww 


pe rrorman 


nparison to ¢ 


the re 


theo es 


itiS¢ 
ou 
ture 


( ther 


WOBBLER GAGE ind dat 
rammed here; W 


me red by a dial 


invest 


Compressibility of 
idjusted by sn 
_ ne tions, R. B. Gord 
British say silicones on : Comet 
Wit Orme 

enhance bearing life 
fe of 


iS prolonge ad 


he avi 


ms show only a 


ire used in ] c I told a 
R. W. Bell AIMI 


tablishment liquid mercury 


Ihat’s the firs of lead, tin 


recent 


M 


Tee ng 


ports 
nes of Farnl nd cadmium indi 


mps designed for 100 psi mounts of 


rated at 4000 ps! 
At fluid temperatures of 155 
F and a 


peed of 300 rpm 


i 


needle 


fluid 


basis ot 
ind bearings begin to fail by trength of 
pitting in 70° to hours molecules 


fluids are used I by tl 


SU tactors 


nineral-base ve alloving add 
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In N ASA 
Div, 


damping 


mpressibility with « 


; 


bonding 


F orgeable 
pow 

+? 

4 

f 


ind | 


port may 


lechni 


Washington 


inber is \ N-S 


1] 


capacity 


liquid mercury 


Sodium-potassium and 


gradual <¢ 


mm pe 


high-cobalt allovs 





ruct 


rore 


which 


; 


n 




















REPORT FROM ABROAD... 

















v returned fro1 
a9 n} ce mi | , 
ik CNpPHASIS IS p iCCa TOT 
processes and associated problems than on fundame 


knowledg his arises, they sav, from the al dri xpand pr 


ind the clear realizatio1 he part plaved by welding ird that en 
Particularly impressive was progress in the fields of cold pressure-welding of 
dissimilar metals, friction welding and diffusion welding. Automation and mech 


nization of weldin 


g processes is the dominant Russian theme, but 
overcome the difficulties of distance and transportation 
supplies, and local shortages of materials also figure in 
for example, the use of steam as a shielding gas for bat 


irgon or carbon dioxide 


Ihe delegation was impressed with evidence that the development gap between 
the evolution of a new process and its adoption is extremely short in the Soviet 


Union. Thev suggest that this is due to the excellent facilities at the dh f 
gg 


rch workers for prototvpe and production-machine manufacturing 


Japan tops West Germany in patent applications 


Japan's pate ren is swamped with requests 


1 , 
new designs n iS OF the />-vcal | agency sa 


it months l otal is now running 


(erman patent ipph ifions 


Registration of new designs jumped from about $400 in 1952 to 26,300 last 
“ 7h 


1 ] { 
vear. Ihe design section's ficial Te § 


ition applications monthly and passing al Desigi Ipp! take 
' ' 


l Cd \ 


o months but is genera closer to six to nin t Design section 
now has backlog of about 18,000 applications. Biggest trend that the officials 
report is for miniaturization in electronics. sperati npetition t t 

dio busin producing design after design in att ts ive the A 


market nev 


Automation takes spotlight at Turin Technology Fair 


t ’ 


omation in large an mall machnu 
ial Technology Exhibition Sor 


imong 14S0 exhibitor 


\ light-alloy die-casting machine operated by pushbutton control or automatic 
cycle was presented by Officine ‘Triulzi of Milan. A special presele 


up to eight different work programs 


\ “go-cart” produced by \spera Motor Co is equipped with two engines, each 
developing 5 hp. Weight-power ratio is nearly equal t 


ty | 


ransmission is aided by an automatic clutch which exploits centrifugal force 


onc lengine-t Vie 


oo 
higher speed sets in automatically at certain number of revolutions. Disp 


yf cach engine is 98 
Galileo of Florence featured an instantaneous development photo-recorder. 


pulses, caused by pressure, vibration, torsion, etc., set off a galvanometer which 


projects l light beam I 'his beam. striking photosen itive paper, recor nd 


develops the values instantaneous] 
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FAR LESS 


STRESS IN 
LXS 


THE CHAIN WITH NO “STRESS RAISERS"! 
Link-Belt LXS long-term economy and 
efficiency to the most punishing drive and convey- 
ing jobs. With its “FULL-ROUND LXS 


has no stress concentration points none of the 


brings 
design 


sharp corners which frequently shorten the life of 


many ordinary chains 


LXS is available with straight or offset sidebars 
For details, contact Link-Belt office 
(See CHAINS in the yellow pages of 
book.) Ask for 


1050 


LINK{@}BELT 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY 
Plaza, Chicago 1. To Serve Industry There Are Lis 

Bele Plants, Warehouses, District Sales Offices and 
Stock Carrying Distributors in All Principal Cities 
Export Office, New York Australia, Marrickville 
Sydney): Brazil, Sao Pauk Canada, Scarboro (To 
ronte 13) South Africa Springs Representatives 

Throughour the World 


your nearest 
your phone 


our new, comprehensive Catalog 


Executive Offices, Prudential 


PRODUCT ENGINEERING + OCTOBER 31, 1960 


‘ 


LINK-BELT 


of 


re 


They're all of “FULL-ROUND” design 


PINS BUSHINGS SIDEBARS 


*“FULL-ROUND 


ne 
Sstributed eventy 
Other LXS 
nr s se ol 
1] parts 


’ 


er end 
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save more with parts that do more 


Save on Sub-assembly. Here’s how: by combining 
several properties and functions, one Formica molded 
part frequently replaces two or three made of ordinary 
materials. And by molding laminated and macerated 
plastic materials together, with one or more metal 
inserts, the Formica part becomes a component that’s 
far more useful than conventional parts. 

Save on Material. Formica’s unique strength/weight 
ratio helps you improve product performance and save 
on direct material costs, too. It’s strong as steel, has 
excellent impact and flexural strength, plus good 
electrical insulating and corrosion resisting properties 


THERMOSETTING MOLDED PLASTIC PARTS 


It’s lighter in weight and costs about the same per 
pound, so you can buy several Formica molded parts 
for less than one comparable metal part. 


Save on Replacement, too, because lighter weight 
means reduced wear, longer part life. And remember, 
molding uniformity eliminates costly machining 


Get complete information on how Formica molded 
parts are tailor-made to give you exactly the right 
formulation of properties, functions, size, shape and 
finish. Use coupon below to request your free copy of 
bulletin 909. 


FORMICA HIGH IMPACT THERMOSETTING PLASTIC PARTS 
COMPRESSION AND TRANSFER MOLDED 


PROPERTIES RANGE 


Izod impact, ft. Ibs. per tn of notcl 0.65 to 12.0 


Dielectric strength, perpendicular, 210 to 750 
short time, vpm 
8,000 to 25,000 


18,000 to 35,000 


Flexural strength, flatwise, psi 
Compressive strength, psi 

Moisture absorption, 2° diameter disc 
(ASTM DS70—57), percent 


Chemical resistance 


0.15 to 2.2 


Resistant to mild 
solutions of acids 
and alkalies 


Sanded to 
mirror-smooth 


Finishes 





e 
. : 
tg bs 


Macerated Biscuit tor 
Nut and Threads 


Meta! Tube 
insert 


Laminatedt 
Tubing 





BUILD-UP FOR SAVINGS Formica molds laminated 
and macerated forms with metal tube insert to produce 
another do-more, save-more part. This light bulb frosting 
nozzle features chemical and moisture resistant properties 
for superior acid-carrying performance. Combining nut 
thread and metal tube insert 
assembly and machining time 


nto one unit saves costly 


BASIC FORMS—Laminated, macerated or laminated- 
macerated parts, compression or transfer molded, of paper, 
glass, canvas and asbestos cloth fillers, impregnated with 


phenolic, melamine, silicone, D.A.P. and epoxy resins 


APPLICATIONS— For electrical, mechanical and chemi- 
cal applications .in,a wide range of industries including 
textiles, aviatiog, missiles, electrical /electronic, appliances, 
automotive, chemical, machinery, materials handling and 


many others. 








FORMICA CORPORATION 


4516 M Spring Grove Avenue 
29 


Cincinnati 32, Ohio 


CIRCLE 13 ON READER SERVICE CARD 





TENS OF THOUSANDS 
LONG LIFE NIXIE’ INDICATOR TUBES | 





not one life failure 


In November 1957, first Ultra Long Life NIXIE Lowest Cost — Check e Lightest Weight Maximum 


Indicator Tube was develope nd put on life test. Ir low quantity prices Temperature 
1958. the first pr tubes joined this life Most Readable Shock and 
bjected the tube the most severe cond N , oon 8 ¢ 

_ : . No replacement or for Number Size ation Sne 
” e., nstant ighting f one of its 10 numbers - P Probl . Vibration spe 

ervicing 2mMS 
date, not one life failure has been experienced. This DerVICING FOUR Smallest Volume, ® All Electron 
test has been in progress in excess of 10,000 hours manvest VOIUMe, 


is the equivalent of more than 50,000 hours of Lowest Power Any Number Size ® 


| usage Write today for eight page brochure 
ations from milling machines to computers t featuring Burroughs Nixie Indicator Tubes 
digital voltmeters, to counters, tens of thousands of Ultra 
Long Life Nixie Indicator Tubes have been operating 


AN THER E E T 
over one year Without a single life replacement. B urrou gph 


F Y TRIE 


s Corporation 
cH) 
CIRCLE 14 ON READER SERVICE CARD ev 


RONIC TUBE Oiviston 


Plainfield, New Jersey 
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Cost of Space R & D to 
Top $3 Billion a Year 


W asHincton—Spending for 


on and deve lopment work will ri 
sharply, according to National Aero 
naut ind Space Administ 
ficia hey predict the tr 
ommercial use of pa 


Spending by both NASA 


} 


| 


Vara ¢ 


Defense for spac 
the $1-billion-a 
It is expected to hit 
the next couple of 5 
rve will hike ly par 
says Space Adn 
eith Glennan. That, how 
projecting only th 
: ywTam planned New inputs to the 
LOGISTIC SCALE MODEL developed 


Tain could keep R & lL) 
by Chance Vought shows four jet pod teadv rise for anoth 
fans for thrust nozzl 
Primary lifting 


mounted above turbofans. Jets drive the 
controls thrust 


direction 
three flight 


and variable exit 
jet is used for 
ind hovering flight 


ducts can 


ts pe ik pending by 
control about al . : 
axes in vertic: 4 cross-flow connection betwee! military on spac 
the right and left pairs be used qualize engine 
engine failure 
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Not onl 
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thrust 


mental projects to perfect 
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ending heavily on equipment 
Aircraft, too, will be able to 


itelhite 


navigation system, with add 
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the volume 

yme from developing new 
handle satellite 


data 


nt task of changing over 
ig equipment as pos 
Turbofans Replace Turboprops tegrate it into the space net 


DALLAS \ pl ypulsion vstem Pratt & W hitne 
to drive ducted fan ) 
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iChilig 


expects to adapt 


in training workers 

board yperations ny 

d equipment and sim 
hines such as typ 
ymptometers and stenograph 





en be 


Di piano p 


bodyne say 
achinery 
desire to p! 
stem wh 
of work by aut 
be taught 
eq ipment eft 
W ork qui k 
pected to be 


pa 
ning persor 


ae) gl vise la the met 
| coordinati 
AUTOMATIC TRAINING MACHINE shown here with student station (right) m rapidl 


ind instructor's station (left) is one of 55 such devices purchased by the Post 
Office Dept for teaching clerks how to use new automatic letter-sorting equip 
’ 


nent Developed by Robodyne Div of US Industries, the machins eaches by 


ipplying the principle of Paviov's conditioned reflex. The instructor can monitor De-ionized Water Cures 
dent's proficiency during test periods by watching a panel of lights at his des} ° 
one lls of Coating Methods 


sultiz it left of panel, a permanent record of student responses on tape 


Machine Uses Reflexes to Condition Workers 


1Ona +0 
ing thi kness¢ 
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yluminuma alloy 
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ble anodiz11 
anodizing on 
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Gates High Capacity Drive on Blower for Eli Lilly 


SAVED 


67/3" 


$119 


each 
I illy I abor 
pecifications 


rd belts 


that Roots-Connersville supplied 
itories at Lafayette, Indiana, original 


called for 11-groove sheaves using 


ause 1l-groove sheaves were special and time 

the drive were re¢ 

ned. Could Gates Super High Capacity V-Belt 
handle the installation better? 


original specifications 


y could — and did. Instead of 11-groove drives, 
Super HC Sheaves and Super High 


ere shipped from stock . 


6-gToove 


Belts . arrived at 


The Gates Rubber Company, Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ontario 


in face width 


97 Ibs. in drive weight 


in drive cost 


Roots-Connersville Positive -Displace- 
Air 
facility at Eli Lilly Company’s Labora- 


ment Blower on waste-treatment 
tories near Lafayette, Indiana. Six Super 
HC High V-Belts transmit 


power 3 DriveR 


Capacity 
the 13.2-inch 
sheave to the 21.2-inch DriveN 


irom 


the well 


time, money, space and weight 


the job overnight saved situation — as as 


For all users of multiple V-belt drives... 

Gates Super High Capacity V-Belts offer similar 
opportunities to save. These Super HC Drives pack 
the same hp capacity into smaller space — require fewer 
belts, smaller shorter center Phe 
helpful design handbook “The Modern Way to Design 
Multiple V-Belt Drives” is yours for the asking. Just 
ask your Gates Field Engineer, listed in the Yellow 
Pages in the nearest industrial center. 


sheaves, distances 


World's Largest Maker of V-Belts 


Gates Super 
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fact V-Belt Drives 


same hp capacity 


in smolier "package" 
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s are registered 
iv ABSCO 


DENISON 


drOllica 


Fiexible, high-accuracy 
simulation with DENISON 


hydraulic pump power for... 


With Denison Variable Volume Axial Piston Pumps powering 
your hydraulic checkout equipment, you assure high- 


accuracy simulation. 


These pumps (with volumes to 116.7 gpm and pressures to 
5000 psi) allow a wide range of pressures and flows to be 
selected with fine-line variations. You get the multi-purpose 
flexibility needed for today’s checkout equipment 

Denison Variable Volume Piston Pumps —and all Denison 
hydraulic components — are precision manufactured for long, 


HYDRAULIC CHECKOUT 


UNIT, designed and maintenance-free life. Result—you can spend more time check- 
built by Sun Electric 4 


Corp., Chicago (shown , ing-out...less time checking-up. 


with access panels re 
mneece 50 paeee De Ask your Denison Hydraulics Specialist —located in all 
Variab o ston . ° ; 

a ae eee principal cities—to show you how Denison hydraulic equip- 

andwheel i 
a ; ; ment— pumps, motors, valves, controls—can help you improve 
control -. ° 
the performance of your GSE systems. 
Write for your copy of new Bulletin 204, “Advanced 


Hydraulic Components For Ground Support Equipment”. 


DENISON ENGINEERING DIVISION 


American Grake Shoe Company 
1194 Dublin Road « Columbus 16, Ohio 


<= DENISON 
HYDRAULIC POWER 
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European Group Presses 
for Nuclear Ship 
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British Cool to Ergonomics 
LONDON | ymomics, the new t 
for engineering psycholog' 


or human 
rineering, ha | 


long been recognized 

n important aspect of technologi 

ypment in America 
i in Britain The 


mntinues 


But thi 


i 
ehind the 
martment of 

h sponso1 

rronom¢ 


Bureau 


rkil 


ncy, has readied a report outlining 


with correctly 


These Model Trains Aid Research 


LonpoN—Researchers 
in Surrey have 


electric 


at a compan' 
trains They re evaluat 

irious methods of using 
to collect 


] t ; 
electricity 


Wires 

[The models have been 
tructed that at speeds of 18 mph they 
imulate 100 mph on an actual train 
The I 


made up of 
two 


tt-dia 


the m straight 
section that is enclosed and tem 
perature-controlled 


An 18-in. trolley 


rollevy ibove) carrit 
the research pantograph and instru 
ments. It is driv 
tor 


} 


ind two 14 


collected when 
on an 50U-ft 


en by a 50-y dc mo 
underslung on the trolley t 
wer the center of gravity. 


[he model pantograph is design 


scaled bearing length 
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pre ssure 
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Science Pavilion to Dominate Century 21 Exposition 
SEATTLE—Novw 


4 t+ 


nodine the 
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st $880,000; buildings 
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il gC ipproy] l ri 
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built Measuring 


ith a 32-ft be 


"266 ft 
lisplacement of 3500 

, the Dreadnought cz ccommodate 88 men. Rear 
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ym of hull is teardro 
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(1) reactor compartm l 
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Proper filtration means reduced 


wear, longer life and increased 
efficiency tor most types of 
ins higher 


machinery. It also me 


quality manufactured products 
because of contaminate-free 
) 


rocess Huids 


HESE FOUR As the world’s largest, most 
t filte rs 


experience d maker 


Purolator has over 2,000 standard 
OMM N IN-PLANT filter units available. Standard 
Purolator filters solve thes 
filtration problems. Chances are 
they will also solve ' rs. If not 
Purolator will desig: and make 
filters that will. See your nearby 
Purolator distributor, or write 


Purolator Products li Rahway, 


New fersey 
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PROBLEM: Contamination of 
Bulk Fluids and Semi-Fluids 
Before Packaging. Despit: 
rigid precautions, various 
contaminates can enter bulk 
fluids during processing 
rhese contaminates may be 

oxides from pipe corrosion 
water from evaporation in 
storage tanks; tiny metal 
chips from machinery; or 
foreign matter picked up 
from the atmosphere 


SOLUTION: Purolator Model 
G-141] Metal Edge Filter is 
ideal for filtering most bulk 
Huids just before packaging 
These fluids might include 
inks, varnishes, food prod- 
ucts, greases; process fluids 
or lube and fuel oils 

The G-14l1]’s filter element 
is permanent made of 
precisely-spaced metal rib- 
bon wound into cylinde 
form. Capacity ranges from 
6 to 200 GPM. Filtration 
trom 25 to 500 microns. In- 
stallation can be made on 
either pressure or suction side 
f pump If desired, filter is 
lso ivailable in Stair 


Continuous, Permanent Fil- 
tration. Cleaning the G-141] 
is simple, too. No need to 
disassemble the unit or stop 
the flow of fluid. Turning 
handle rotates metal edge fil 
ter unit against fixed knife 

blade which shears off wast: 

This is periodically removed 
through plug at bottom. If 
service warrants, filter ek 

ment can be rotated continu- 
ously by motor drive 


PROBLEM: Air-Filter Mainte- 
nance. Removing, washing 
ind re-oiling ordinary oil- 
r filters is a time 
0 i ig and expe nsive 
chore. What's more — this 


f 


type unit is relatively in- 


i 
efficient. Clogs easily and 
then lets abrasive-laden ait 


into the engine 


SOLUTION: Purolator Mi- 


cronic filter elements can be 
replaced in seconds. Special 
accordion pleating means 9- 
14 feet of filter area — 10 
times that of most competi- 
tors. Controlled porosity fil- 
ters out particles as small as 
000039 of an inch. Models 
up to 1,000 CFM available 


a 


Service in Seconds. Here's 
ill you do to service a typi- 
cal Purolator Dry Type Mi 
cronic Air Filter 
1. Loosen wing nut. Remove 
ver and dirty refill 
2. Re place with a new Puro 
lator Micronic refill 
Replace cover and tighten 
wing nut 
Purolator refills are inexpen- 
sive. However, filter element 
life can be extended by 
cleaning. This is done by ap- 
plying reverse flow of low 


pressure air through element 
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PROBLEM: incomplete Filtra- 
tion of Lubricating Oil. Vari- 
ous bleeder, bypass, shunt 
and similar partial flow sys- 
tems often used on machine 
tools and large engines can 
cause damaged parts and ex- 
cessive wear because conta 
minates are permitted to pass 
into the engine 


SOLUTION: A Purolator Mi- 


cronic Filter of correct size 
can handle full lubricating 
oil flow for even the largest 
engines. The protection this 
kind of filter gives the en 
gine exceeds anything a 
partial flow arrangs 
could accomplish. 


Full-flow lube oil filtration. 
Pictured above is a typical 
Purolator Micronic Filter, 
Series P-32 


PROBLEM: Diverse Filter Re 
quirements of Hydraulic Cir- 
cuits. Without | r filts 
tion, most hydra circu 
would soon bre ik 
even small plant 
different hydraul 

} 


each one requirit 


type of filter 
SOLUTION: Pur 
plete ne of fit 
draulic systems 
comprehensive 
Models includ 
strainers to prot 
high-pressure filt 
tect delicate cont 


] WwW pre ssur;re 


Complete line of filters for 
all hydraulic circuits. Her 


are just Tew star 
Filter media ir M 


cr tal ¢ 


4 


on For Every Known Fluid 


PU RO LATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANACA 
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TRENDS IN APPEARANCE DESIGN 


WHEN THIS CLOSED-CIRCUIT 
TELEVISION CAMERA was inherited 
from its former manufacturer by In 
dustrial Products Div, International 
Telephone and Telegraph Co, its hous 
ing was the typical electroni black 
box” variety, with standard crinkle 
finish. The perspective sketches for a 
die-cast housing made by industrial 
designer Channing Wallace Gilson, Los 
Angeles, gave Charles Akers, div 
sional! director of engineering, the ide: 
of trying extrusions instead 

Extrusions made possible the U-shape 
of the circuitry chassis, which was 
designed to serve as a part of the hous 
ing as well, Making this component of 
iluminum provided heat-transfer capac- 
ity sufficient to give the chassis its 
heat sink” characteristics, permitting 
elimination of louvers and, conse 
quently, a completely closed, dust-tight 
ast \ second extrusion also serves 
two functions—as housing both for the 
'V tube itself and as base section of 
the camera’s case. Vinyl-clad aluminum 
sheet is used for the sides. End sex 
tions at front and rear are also alu 
minum, %& in. thick. 

Contrary to most modern housing de 
ign, screws used for assembly are left 
exposed—and even boldly recessed, in 


effect contributing to the design's ove 
all pattern and feeling. Note that space 
is provided in chassis for optional addi 
tional components such as a focusing 


otor or remote control 


TODAY’S LONGER CARS dictated 
engthening of this 4-ton-capacity 
hydraulic floor jack. Lifting saddle was 
enlarged to provide more secure lifting 
Outrigger arrangement of rear swivel 
wheels is expected to aid stability 
where floor is pitted or uneven. De 
signed by Latham-Tyler-Jensen, Chi 
igo, for Blackhawk Mfg C« 
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INSTRUMENT 
HOUSING AND DIAL 
COVER are nested in 
this pneumatically actu 
ated flowmeter, provid 
ing easy-to-clean 
trimness and quick ac 
cessibility to instrument 
mechanism. Numberin 
dial is simple and clea: 
but perhaps center 
masking circle is too 
big it obscures so 
much of pointer, it may 
cause the eye to take 
excessive time to hunt 
and locate. By Henry 
Dreyfuss, New York, for 
Brown Instruments 

Div, Minneapolis-Honey 


well Regulator Co 


COMPUTER-PROCESSED DIGITAL IN 
FORMATION on the relative variations 
between two functions can be graphically 
plotted with this X-Y recorder. The epoxy 
finished, stamped and formed aluminum 
housing is a single unit, kept to an effi 
cient minimum, which can be easily re 
moved, providing full access to ive 
circuit board and power supply. Designed 
by R. D. Cone (engineer) and R. C. Mo 
ton (industrial designer), California C« 
puter Products Inc, Downey, Calif 


ENCAPSULATING THE MERCURY CELLS of t! 


eference b ery de it usable it po 


even be tucked into a pocket 
Previously, power! 
setting if they wet! arred r t ] rermina 


iccept wire having any kind of connectors. Desigr 


Don Dailey Assoc ‘ le Ind, for P R Mallory 
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This new Westinghouse BF relay... saves inches here... 














This new Westinghouse BF relay is small and can be butted one against the other 


so that you 


plant flc 
designed 


And since 


r control panels can be reduced in size as much as 50%. Result: valuable 


r space available for additional machines. Because the relay is specifically 


for automated machine tools, you cut installed costs more than 20%. 


this relay is in stock, you get these savings NOW. 








feet here... 





Want more information on the 5-amp, 300-volt BF and its companion, the 
10-amp, 600-volt AF? Contact your nearest Westinghouse representative ... or write 


Westinghouse Electric Corporation, Standard Control Division, Beaver, Pa. 


You can be sure...if it's Westinghouse 
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BINDING OF 
RAW EDGES 
of cuttings 
or punchings? 


. «+ @n important detail and 
one where experienced skill 
is worth buying. 


For many uses the cut or punched 
piece of wire cloth is only partially 
completed. It's like laying a brick wall 
without pointing up. What about the 
edges? What's the best way to seal off 
or close in these protruding wire ends 


to prevent snagging or injury. 


Illustrated here are several methods we 
have perfected. In this selection, much 
depends upen the end-use of the insert 
piece and conditions under which it 


is to function. 


When you place an order with us 
for a quantity of cloth pieces regard- 
less of cloth, mesh, size, etc., and 
would like our recommendation as to 
the best binding, give us the details 
of end-use. We'll be glad to give you 
the benefit of our broad experience 
in edge-binding. 
. > > . 

Types of edge bindings illustrated are 


brazed, spot weld, spun, soldered, fused 


plastic taped, wire cloth, and U-binders 


COMPANY 


Weldable Nameplates 


JOHN 
Sales engin 
Omark-Northeast I 
Westwood, Ma 
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351 Verona Avenue * Newark 4, New Jersey 
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Bruning Neoglide Drafters. Speed 
drafting up to 35%! Unique design 
gives complete maneuverability on 
any board at any ang/e without 
adjustment. Counterweight provides 
“floating” action. Touch-control pro 
tractor speeds angle selection 


Bruning Electric Eraser. Minutes 
add up to hours saved over manual 
erasing. Bruning’s original hollow- 
shaft eraser features 7” erasers for 
extra economy and tracing protec- 
tion, provides convenient, finger - tip 
switch. Trouble-free sealed bearings 


Bruning Drafting Aids. They add 
up to hundreds of man-hours saved ! 
Complete line includes everything 
from adjustable triangle for faster, 
accurate drawing of angles to special 
purpose templates for quicker, neater 
execution of symbols and shapes 


Bruning Drawing Materials. You 
save because Bruning gives you the 
exactly right paper, cloth, film or 
dimensionally stable medium for the 
job. You keep saving because Bruning 
materials provide faster, easier draw 
ing, sharper reproduction 


Big Savings Are Sometimes 
a Lot of Little Savings! 


In drafting, little things can add up to bigger and better things, fast! And no one knows 
it better than your Bruning Man. 

That's why he is as eager to help you with such items as electric erasers, drafting 
machines, and drafting materials as he is with higher-priced Copyflex reproduction 
machines. He knows that the minutes and hours saved per drawing with these items 
multiply into big savings of hundreds of man hours each year. Even more, the right tools 
and equipment help draftsmen do better work, keep them happy and efficient in their jobs. 

You'll find, too, that the day-by-day convenience and savings of using your Bruning 
Man as the single, dependable source for all you need in drafting pays off in big annual 
dividends! Why not take a little time now to mail the coupon; it can mean a lot to you, later. 





Charles Bruning Company, Inc. Dept. 10-V 
1800 Central Road, Mt. Prospect, Illinois 
Offices in Principal U.S. Cities 

103 Church St 





In Canada Toronto 1, Ontario 
Please send me information on 
[] Neoglide Drafters Bruning Electric Ex 


(] Bruning Drafting Aids [}] Bruning Materials 


(BRUNING ) 





Name . Title 
Company 
Address 


City County 
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You've never seen a motor like this! 


PAT. NO, 2,821,171 


A High Torque, Low Speed Hydraulic Motor 


It’s Here—A NEW concept in fluid 
power mechanics has brought about 
the development of a totally new 
fluid motor—A High Torque—Low 
Speed motor. 

These motors open up complete 
new areas for design, never before 
possible. They offer a practical and 


CHAR-LYNN 





100% OF MAXIMUM | 
EFFICIENCY 


economical hydraulic solution to the 
age-old problem of providing High 
Torque at Low Speeds for constant 
and variable speed drives—hydro- 
static transmissions and remote con- 
trols without bulky, costly mechan- 
ical drives and gear reducers. 











__> APPROX. 





Whereas hydraulic losses make some conventional designs prohibitive 
at the lewer speeds, Char-Lynn ORBIT MOTORS maintain high 
efficiency over the complete operational range. 


Speeds from 0O—800 RPM 
Torques to 3300 inch Ibs. 


Starting torque substantially equal 
to running torque 

Fully reversible — instantaneous 
starting—stopping 

Only 3 moving parts 


Write for complete 8 page brochure o 
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@ 4 types of mountings available 

@ 3 port sizes —7 power element 
selections 

Compact—lightweight 

Eliminates costly and complicated 
power transmissions 

High volumetric and overall 
efficiency 

ORBIT MOTORS 


HYDRAULIC HORSEPOWER 
PRODUCTS 


READER TO EDITOR 


More on Reliability 


lo the I ditor 
Your special epor 
ibility,” May 16, p 65 


terest to those of 


ie i 
Polaris Reliability Progran 
Ives in ] agreem 
ticle and found much 
tated than we had previou 
There are ouple of ar 


geneta 


tioned in your report, wh 
»f considerable val 
Thev are 
Documentation Re 
rot nd l 


a central reliabilit 


the 


omplete tactical dé 
vings, specihcations, and t 
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FW-FLUID STEERING 


//REPLACES ENTIRE MECHANICAL STEERING SYSTEM 


ORBITROL is a completely integrated steering 
control system that eliminates any mechanical 
linkage to the axle. The all NEW ORBI 
TROL provides remote rotary servo 

control with sensory direction and 

delivery measurement within the 

same unit...the ideal concept 

in self-propelled vehicles. 


ORBITROL can be used with 

any remote actuator, such as a 

ORBITROL linear cylinder, rotary cylinder, 
or hydraulic motor. With power off 


ORBITROL becomes a pump to fur 


nish means for emergency steering 


COMING EVENTS 
NOVEMBER 


2-4 


\i 


10 Good Reasons for Choosing Char-Lynn ORBITROL 
for Your Control Needs 
Mater habit h @ Replaces entire mechanical steering @ Allows design flexibility - Sound 
NYC system axle design 


14-18 ae | ) @ Direct acting—not a booster @ Optional mounting 
at Blea Miciies ; @ Operates with power off @ Reduces steering effort 
-s . @ Optional steering arrangements @ Reduces maintenonce 
@ Easy to install—compact size @ Highly responsive 
Write for compiete 8 page brochure on ORBITROL 


i 


HYDRAULIC HORSEPOWER 
PRODUCTS 
27-Dec 2 . n S tv of M 
ianical Engineers, Winter Annual M« 
ng, Salter Hilton Hotel, NYC 
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Beautiful 
Lightweight 


Lhe tollowing problems have been ext t from “Problems Gui 


y / _—_ Transportation Corps,” one of a seri tt eight such booklets recently pub 
S on i lished under the direction of the Chief of Army Research and Development 
g _ see PE—Oct 17, P 32). This guide is available from: Commanding Genera 


US Army Transportation Research Command, Fort Eustis, Virginia 


war 
‘ method of draining static elect f el iI DLAC 
Corrosion- Cargo-handling men have been inj static discharge when reaching f 


irgo hooks on hovering helicopt: wires have been tried but th 


resistant nag m trees and foul carg 


 F 


id 


ve hic le 
on-tongu 
} 


1iCic 


1 @) ew] = B 
FIBER 
GLASS, 


ro} meiteleia-t-3 


; 


turbines: a small 
nected to the load 
the turbine runs av 
governor is needed t 
vent ingestion of hi 
The filter must not 


foreign bodies to 


ny 

ind, sea and au De 
the equipment 

blinker signals a mple, inexper 

f ple, per 

loes not depend needed 


naling ind trafh 


thoc 

Ballbe 
votential difference build et in ind outer 
reakdown of the oil films and quent arcing and 
Needed 1s a lubricant with high dielect 


off the static charge. 


Have you a problem, based on known scientific principles, which seems to have an answer 

4423 Benefit Avenue somewhere within the limits of present technology? To inspire inventors along worthwhile 
Ashtabula, Ohio | paths, PRODUCT ENGINEERING invites you to trade such problems with fellow readers who 
have a fresh viewpoint or more time to experiment. We pay $10 for each one accepted 
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FREE... 


“FORGING AHEAD 
IN BUSINESS” 


We believe that this little 
book will help any man get 
down to bedrock in 

thinking. Some men have 


found a fortune in its page 


odera 
. Business 
Alexander Hamilton Institute tll 


71 W. 23rd St., New York 10, N.Y 


GET YOUR FREE BOOK... 
Mail This Card Today! 


ALEXANDER HAMILTON INSTITUTE 
71 W. 23rd St., N.Y. 10, N.Y 
In Canada: 57 Bloor St. W., Toronto, Ontario 


Please Mail Me, Without Cost, 


a Copy of Your 48-Page Book 


“Forging Ahead 
in Business” 





FREE... 


“FORGING AHEAD 
IN BUSINESS” 


We believe that this 


book will help any mar 
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Modern 
Duriness 
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Alexander Hamilton Institute 
71 W. 23rd St., New York 10, N. Y 


NINN = GET YOUR FREE BOOK... 
: Mail This Card Today! 


AN 4°, *°N 
99 "ON HuUeg 





By making use of feed- 
back, the IBM 1620 
packs into little more 
space than a desk, a 
complete data process- 
ing system performing 
arithmetic, logical, and 
input-output opera. 
tions. 


“Feedback” is important 
in Human Engineering, too! 





HE HANDIEST TOOL in the engi- 
Se problem-solving kit is called 
“feedback.” 

Want to keep a temperature con 
stant? Put in a thermostat that mea- 
sures what the temperature is, and in- 
stantly relays to the heating or cooling 
equipment instructions for corrections 
to the norm. Always measuring, refin- 
ing the corrections to finer and finer 
degrees, it solves the problem to per- 
fection. 

The principle of “feedback,” as you 
know, is as old as life itself. The hand, 
reaching out for something, and the 
eye... observing, sending messages to 
correct the hand 

For a period of fifty years, the Alex- 
ander Hamilton Institute has used the 
“feedback” process in human engineer- 
ing ...to help ambitious men speed-up 
their progress in business 

In fact—as so many of our technically 
trained subscribers have said—the Insti- 
tute’s management training program 
appeals particularly to the engineering 
mind because it deals factually with 
actual business problems. 

Instead of reverting to academic con- 
siderations—to imaginary situations 
dreamed up by theorists—our concern 
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is with new problems, as the changing 
tides of fortune toss them up and new 
solutions, as they are tested and worked 
out in practice 

For many engineers—particularly ex- 
perienced men in their 30’s and 40’s- 
promotions from this point on will re- 
quire a working knowledge of what 
business looks like from management's 
side of the desk. 

However able they may be as tech- 
nicians, they must naturally know the 
fundamentals of all major departments 
of business before they can work in- 
telligently with other executives and 
cope with difficult managerial ques- 
tions. 


Send For “Forging Ahead 
in Business” 


What, exactly, does the Alexander 
Hamilton Institute offer you? The an- 
swers to this question are yours for the 
asking in a fascinating booklet called 
“Forging Ahead in Business.” 

Its 48 pages are packed with facts 
that may open your eyes; glimpses of 
the broad vistas of the business world, 
its detailed facets drawn together into 
the integrated picture seen only from a 
management lookout post. It tells how 


the Institute came into being to meet a 
great and growing need; how it func- 
tions, with a unique time-tested system 
of attacking the real problems of real 
businesses 

There is no price tag on this little 
book. But nothing on earth comes free 
Its cost to you is the hour it will take 
you to read it and think it through 
a bargain, indeed, for the man with 
aspirations still unsatisfied 
Detach and return the business-reply 
card...or use the coupon below... 
to obtain your free copy of ‘Forging 
Ahead in Business.” 


ALEXANDER HAMILTON INSTITUTE 


71 West 23rd St.. New York 10, N. Y. 


ALEXANDER HAMILTON INSTITUTE 2" 
71 West 23rd Street, Dept. 270 —_ 
New York 10, New York 

In Canada: 57 Bloor St., W Toront 
Ontario 

Please mail me, without obligation, your 
48-page book, “Forging Ahead in Business.” 


Name 

Firm Name 
Business Address 
Position 


Home Address 


CIRCLE 35 ON READER SERVICE CARD 





Have you ever 
attended a Lamb Electric 


MOTOR CONFERENCE? 


If you are planning a new product that will require a Special 
Fractional Horsepower motor . . . a Lamb District Engineer will set up a 
“‘Personalized Motor Conference”’, just for you. 

Result: The RIGHT MOTOR produced at the most favorable cost. 


THE LAMB ELECTRIC COMPANY «+ KENT, OHIO 
A Division of American Machine and Metals, Inc. 
In Canada: Lamb Electric — Division of Sangamo Company Ltd. — Leaside, Ontario 


Gb ap i'l. 


Divisions of American Machine and Metals, inc., New York 7, New York TROY LAUNDRY MACHINERY 
RIEHLE TESTING MACHINES « DE BOTHEZAT FANS * TOLHURST CENTRIFUGALS « FILTRATION ENGINEERS * FILTRATION FABRICS 
NIAGARA FILTERS * UNITED STATES GAUGE * RAHM INSTRUMENTS * LAMB ELECTRIC CO. * HUNTER SPRING CO. * GLASER-STEERS CORP. 
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A HAND UP 


\ traditional problem for the machinist apprentice was the 1-in 
ast-iron cube—filed by hand to precise dimensions and with flat fa 
For the embryo blacksmith it was a hook, three links of chain 
ind a forge-welded ring. For the pattern-maker apprentice it was a 
nitered-corner box with top. For the sheetmetal apprentic: 
1 coal scuttle. For the draftsman a perspective drawing of a 
omplex part in ink 

These were test ] the 


mechanical aspects of the job 
Most present-day technicians h 


ive never heard of them. Such operatio 
eryone knows, are done by machine, so why know how to do them 
the old-fashioned way? Even the embryo engineer finds his slide rul 
less useful—a recent newspaper report had it that Purdue 
ngineers-to-be never use ‘em The report was probably based on 
the fact that Purdue has recently 


| 
installed several computers which 
in do the three hours of homework for mechanics and kinematics 


urses In SC ind students are learning to use them 
Mechanical proficiency has somehow lost caste. Ability to 


hands (except in an over-equipped home workshop) seems to 
unfashionab] The machines do it so much better—when tl 
hose of us who protest this philosophy are branded as 
old fogies. Why bother with skill, quality, perfection? 
he production 


i¢ 


Solimine, drafting supervisor at Raytheon’s Equipment 
ills the trend from the draftsman’s professional pride 


go to the hurry, bustle and unreadable drawings that 


re at their worst during and just after World War II 

Dr Raymond Nauth, chairman at Detroit Engrg Institute, decries 
ittempts of engineering colleges to train technicians 

thout men on the faculty who have had practical experience 

yr without advice from the men of industry who will hire the 


graduates 
But Mr Solimine offers a ray of h 


ype. He feels that these things 
ire cyclical. He sees the desire for quality being reborn and 
} » 


superseding the purely quantitative measures. And, he says, “Today 
ve have in our favor t best and most modern equipment a draftsman 
newest and best of the drawing mediums, 
the fastest and sharpest reproducible 
} 
i 


uld dream of—the 


producit mediums ever known 


so we not only can achieve quality, but we also have our quantity.’ 
his is, in our opinion, the crux of the problem. We need to 

rediscover the quality and morale or spirit of the craftsman, while 

retaining the technological advances of quantity production 

and any improvements in precision that the machine can give us 
rhis is no simple task, but it can be done. The first | 

is to realize that quality is not the product solely of the 

it takes skill and pride. It is 


knowledgeable hands 


isually assured by mam 





In Arctic cold... 


General Electric Silicone Fluids offer reliability from —65°F to 
400°F as liquid dielectrics and heat transfer media in aircraft, 
missiles and ground installations. Excellent dielectric properties 
are virtually unchanged over wide ranges of temperature and 
frequency. 


G-E Silicone Rubber Insulation is used in missiles and space 
vehicles because of its excellent insulating properties, resist- 
ance to temperature extremes, moisture and ozone and its 
long-time stability in storage 


RTV* Liquid Silicone Rubber comes in a 
wide range of viscosities for potting, en 
capsulating, impregnating and sealing. 
RTV resists heat, cold, ozone, moisture; 
protects against high-altitude arc-over. 
*Room Temperature Vulcanizing 


G-E Silicone Varnishes provide excellent 
protection against moisture and high op- 
erating temperatures. Applications in- 
clude conformal protective coatings for 
printed circuits, resistor coatings, trans- 
former impregnation, etc. New varnishes 
cure at low temperatures. 


New Silicone Dielectric Greases main- 
tain physical and electrical properties 
from —65°F to 400°F, offer protection 
against moisture and oxidation. Used as 
corrosion inhibitors, lubricants, heat 
transfer media and release agents. 


Silicone Rubber Wire Insulation with- 
stands soldering heat without damage; 
matches or exceeds vital properties of in- 
sulation costing three times as much. 
Provides long service life at 500°F; mo- 
mentarily withstands temperatures up to 
5500°F. Flexible as low as —150°F, it 
resists moisture, ozone, nuclear radiation. 


Send for technical data, “‘Silicones-for- 
Insulation.” Section A 1031, Silicone Products 
Department, Waterford, New York. 


GENERAL @@ ELECTRIC 
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Flash welding can produce joints as strong as the parent metal 


—) =i @) 1 Sl eae 


| ee ed ed = oe Sh 


but in 


mass production a certain percentage of parts will have flaws. 


Here is how to correlate fatigue data with magnetic inspection to give 


practical values for... 


ALLOWABLE STRESSES IN 
FLASH-WELDED JOINTS 


FLASH WELDING 


Current 


{ 














HERBERT L KEE, ossistant editor 





DESIGN STRESS FOR FLASH-WELDED STEEL 





Treatment Ultimate stress in joint 


Normalized, then flash-welded| 100% of ultimate in normalized 
material 


Hardened, then flash-welded | 100% of ultimate in normalized 
material 


Welded and subsequently 
hardened to ultimate strengths 
of: 
less than 100,000 psi 90% of ultimate of hardened 
material (unwelded) 
60% of ultimate, plus 30,000 psi 
80% of ultimate 


100,000 to 150,000 psi 
more than 150,000 psi 
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/mpurities 


The Weld 


B nperte tions in the weld joint can be ' 

the strength performance of a part. Under inspection the 
flaws show up as interruptions in the magnetic-flux pattern 
Ihen, by correlating the lengths of these so-called “pene 
trators” with a limited number of tensile and fatigue 
tests you can predict ultimate strength of the joint for 
each combination of fatigue life and stress. The technique 
can also be adapted to set up practical inspection standard 


Ihe inspection method, called Magnaflux, is simpl 
| | 


based on use of iron powder to show the interrupted 
magneticflux pattern. In the past this has beer only a 
qualitative test—it decided whether to accept or reject 
a part. But, through the correlation approach, the fluy 
technique can give numerical answers to True, the 
method is limited to joint materials that are magnet 
But such ferrous materials called on most often in 
high-strength designs, where accurate prediction of px 
formance is required for mechanical reliability 

Flash welds are well suited to this type of analysi 
because their flaws are thin, flat and oriented radially within 
a single plane perpendicular to the axis of the part 

It is simplest, of course, to specify that the magnetic 
inspection reveal no detectable flaws. Allowable stresses 
are then found simply: Multiply the parent-metal strength 

6, 


by percentages in the table at lef [hese percentages, 
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220,000 to 240,000 psi 
__. oltimate - 


e Stress, 


Ultimot 


n 


a 2 
16 64 32 
Length of all a 
r sub surface penetrator) 


i REDUCTION IN TENSILE STRENGTH caused 


by flash-welded flaws 


handbook-S.. are hig rr the weaker mate 
luctile and distribute 


ls easily con 


ir¢ MOTC 
uring upsetting-or forging in flash welding 
ire less critical, allowing mor« 
better t ept som 
they are allowable to the extent that the 


hanical | 


when designs 


on money-saving, it mav be 


part 
meets minimum requirements for performanc« 
Penetrators 1/32 in. 0 ill for no reduction in allow 
ble stress (Fig ] But distribution of the flaws must 
t have a effect; this is why the chart requires 
When 

in. apart 


thre qualifiers 1) 
total length of the 
msidered as 


= 7 
r less 


umulative 
penetrators are clost 

two shall be added 
When the tv 
less. distan 

mbined length 

(3) Total 

5% of the cir 


ind one penetrator 
1s are separated by I/I¢ 
shall be added to th 
total considered as length of penetrator; 
of all penetrators limited to 


length of the flash weld 


them 


um 


Finding Allowable Stress 


part with penetrators the breaking stress can bé 
termined experimentally or by computation based on 

nown S-N characteristic of the parent metal 
mental method requires a large 


tests to obtain a S-N curve 
The fatigue 


exper number of 
for each length of pene 
strength at the required number of 
sav, 5000) is then taken from the S-N curves 

that the ratio of fatigu trength to 
strength for a joint with a given penetrator length 
issumed to be the same as that 

Chus ultimate tensile ngth may be calculated 


tigue data. It includ uilt-in safety fact 


ultimat 


ratio for sound 








(Tension) 

















Stress, psi x 1000 





Modified Goodman Diagram 
(for steel with 180,000 ps: 
ultimate tensile strength) 


if 5000 at ial 
O 2750 R= Rotio of min stress to mex stress 














100 
120 


140 | ioe peed? ee “Loa 


( Compression) 





CURVES PREDICT FATIGUE STRENGTH 
For example, if 
tension and the life must 
found by following the 0 


20 000-cy¥« le 


under varying 
from 0 to 
the 
stress line to the 
line. From this 
20,000-cycle curve. Where 
, 132,000 psi) 


plotts d 


conditions stress varies 


stress 
maximum in be 20,000 cycles 
fatigue stress is 
until it 


point draw a vertical 


right intersects with the 


to the upper 
it intersects is the this 


Note that v 


fatigue stress (in case 


alu ‘ completely reversed stress are 


sembles tha 


number 


mn influ 


mform to empirical 


fatigue stress without crack 
fatigue stress with crack (f 
In this equation the fatigue stress without crack can b 
Fig 2 
urve for the sound 1 r 


uind from the modified Goodman diagram which 


plotted from the S-N 
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FLASH WELDING 


Stee/ with 180,000 psi uitimate 


Penetrator 


3 NOTCH SENSITIVITY VS STRESS 
GRADIENT. A steeper gradient will 
put less material under high stress 
ind therefore lower notch ensi 


tivity 


4@ FATIGUE LIFE SHORTENS 
750 cycles ot 109,000 psi Limit stress(t):& ultimate ncrease in penetrator length 
{190,000 per u/timote/ (octual stress= 0.85 to 10 limit stress) curve can be 1 i for < 





with steels of 








y, (500 cycles at 102.100 psi 
f (180,000 psi ultmote) 


& 20,000 cycles ot (09000 psi 
(190,000 psi ultimate) 











equation for m has a hxed relatx 
nd f q the ho pl it m \ he 
m Ther ve I K I 
K. checks with the assumed value 
! f can be foun 
If K, does not check, t! 


+} ‘ 
M1) idl 14 


Fa lt 


voth 
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FLASH WELDING 


tinued 





CALCULATED VALUES 


Penetrator K. 
length, in. 


1/32 

















§S RELATIONSHIP BETWEEN K, AND K., at ultimate strength of steel. 


Next we must plot the numerical relationship between 
q and m (Fig 3). For this we need two additional sets 
vf data 


Curve showing fatigue life vs penetrator length obtained 
m fatigue tests of 3 or 4 penetrator lengths at the same 


stress. (In Fig 4 the stress is 2/3 the ultimate tensile of 
180.000 psi 


tr 
I 


Relation of K. to K, at ultimate stress. This is com- 
puted from the experimental correlation between the two 
in noticed tensile tests of flat steel plates. (The relation 
ship, Fig 5, applies to all steel calculations. ) 

Each q vs m curve is fixed by 3 points and the smooth 
urve drawn between. The following examples work out 
the points for a 1/32-in. penetrator 
Point 1—from fatigue test of materials with penetrator 

f 102,000 psi at 20,000 cycles (from Fig 4 
Fatigue stress for sound material = 132,000 psi 
at 20,000 cycles (from Fig 2 
29 
Ne ND = 1.295 (Eq 1 
3.65 (calculated values in Table 2 
K.- 
K. — 1 
990 (f) = 990 x 102,000 = 1.01 x 10° 
it proportional limit, material is elastic and 


= 0.111 (Eq 3) 


Point 2 


rerore K, K, 


proportional limit 140,000 
K, 3.65 
990 (f 0.38 x 108 
when q = 1 
Point 3—at ultimate stress. 
K 3.65 (Table 2) 
K, 1.14 (from Fig 5 
K, 
K. 


38,400 psi 


= 0.053 


ultimate strength 
K, 


(180,000) 


990 
odes 


1.56 108 


Cut and Try 


Once we have q vs m we can find K, by the technique 
of successive approximations. 

For the 1/32-in. penetrator we calculated (Point 1) 
that at 20,000 cycles K, 1.295. For 1 cycle, K 1.27 
it the ultimate stress (Point 3 


The n 148.000 


17 (from Fig 4 117,000 
af 


m 990 (f 1.16 x 108 
and q 0.09 (from g vs m curve, Fig 3 
put 
l 
also . 
= K | 
l'ransposing 
K, = q (Ke l)+1 


0.9(2.65) + 1 238 
K 1.238 does not check with the assumed valu 
1.27). Now assume K, 1.23 and recalculate. Now K 
1.23. This value does check, so is correct. We then 
calculate for fatigue stress (Eq 1) 
148.000 
23 


f at 5000 evele Ss 
non-reversed stress 


120,000 psi 


Because f in Fig 4 on which we based m values is 2/3 
the ultimate stress, the allowable tensile ultimate stress 
F,,) with the 1/32-in. penetrator is 


f 
on" 3738 


2 


180,000 psi 


EDITOR’S NOTE: The technique described is based on an 
internal engineering report from a leading aircraft manu 
facturer. The method of analysis has been verified by test 
We consider the subject of sufficient importance for pub- 
lication even though the company wishes to remain un 
identified. 

Other recent articles on stress-analysis techniques help 
ful in design of highly stressed parts: 

Reserve Strength in Metal Parts, Dec 21 ‘59, p 45 
Shows how to exceed the yield strength of a material and 
get away with it by designing in the plastic range 

Faster Stress Analysis of Combined Loads or Beams, 
May 16 '60, p 97—Method avoids differential equations, yet 
gives comparable accuracy. 

Finding Stresses in a Pressure-vesse! Head, July 6 ‘59, 
p 57—How to determine biaxial stresses where head and 
shell join without need for strain gages inside the vessel 
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PRODUCT DESIGNS 


a 


Zooming 
ls Motorized 


Push one button and camera “moves in”; 
push another and it “backs up.” Pivoting 
pinions permit jam-free shifting of lens 


drive while camera is running. 


MOVABLE ELEMENTS of lens ar 
controlled by two pushbuttons located 
at top of camera. The forward button, 
marked “TELE,” adjusts the lens to- 
wards the forward or telephoto posi 
tion; the rear button, marked “WIDE,” 
adjusts it back to the wide-angle posi 
tion. The buttons actuate a treadle 
that shifts the drive-pinion carrier 
Gear A is driven by the spring motor 
and meshed with gear B. Both rotate, , Spring 
in opposite directions, whenever the 
spring motor is operating Depressing 
the TELE button pivots the carrier so 
that the telephoto pinion engages gear 
B which shifts lens elements forward; 
pressing the WIDE button engages the 
wide-angle pinion with gear A, which 
shifts lens back 

Mounting both pinions on common 
pinion carrier prevents jams or stop- 
pages. Spring clutch prevents damage 
when the lens reaches the limits of its 
travel. When zooming at regular film 
speed (16 frames per sec) the lens 
switches from telephoto to wide angle 
in six seconds. At slow-motion speed 
(48 frames per sec) the cycle is com- 
pleted in two sec. The result is that 
zoom scenes appear the same on the 
screen whether taken at normal or 
slow motion. Optical viewfinder is di- Lens -operoting ring gear 
rectly connected to the lens-irive 
mechanism to give a full view of the 
subject at all positions of the lens. 


Telephoto 





PS .. . The same spring motor that drives the film transport and shutter smoothly shifts 
lens elements from wide angle to telephoto. Synchronized optical viewfinder accurately 
shows operator the zoom sequences. Zoomatic Director Series electric-eye 8mm movie 
camera is produced by Bell and Howell Co, Chicago 
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Searching Finger 


Positions Table 


Air-powered plunger finds holes, aligns 
itself accurately, locks positioning table in 
machining position automatically. Man- 
ually positioned, the table has a repeatabil- 
ity of 0.001 in.—without need for reading 


seales or dials. 


LOCATION OF HOLES to be drilled 

workpiece is first duplicated on steel 
pattern plate by jig borer. Hardened 
rill bushings, with 5° taper, are in 
serted in each hole. The locating finger 
eats in bushing to lock positioning 
table Foot-operated pneumatic valve 
withdraws locating pin, permitting op 

itor to move table by hand. When 
approximate location of hole to be 
drilled is reached, the foot-operated 
valve is released. Precise location is 
chieved by the tapered location pin 
which is seated in the tapered drill 
bushing by air pressure. Pattern plates 
ited to underside of worktable can 
be changed in few minutes for new job 
etup Ballbearing slides simplify po 
tioning of table and heavy work 


pieces 





PS Used on turrent drilling and 

similar machines, table permits opera 

tor to rapidly position workpiece under 

the tool. With table set up, operator : 

need only bring workpiece to approxi bz AS 

mate location; air-powered plunger then f da hg 
accurately positions and locks table A y Yay / a 

Universal positioning table No. 812 has po - al . 7 tan 

15 x 30-in. work surface, is produced == . “¢ ca Locating pin 
by Brown & Sharpe Mfg Co, Provi 7 .-a® iia “U/ 

dence, Ri 
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Drill busting 
» Feeler boli 








Volve-octuating rod 


L0COMAG pip 


THE LOCATING PIN 


cvilnde : * 
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DIGITAL 


presented by the author. 


READOUTS: 


the basic types ... 


how they work... 


how to choose the right one 


JOHN S$ PROCTOR Design consultant 


What’s the message? What form 
is itin? Who must read it? Stick 
to these three questions and 
you’ll avoid much of the con- 
fusion prevalent in this field. To 
make your choice, consult the 
selection chart to weed out the 
unsuitable types, then follow the 
author’s method to rate the re- 
mainder. 


Copyright 1960 by the McGraw-Hill Publishing Co Inc 


Look-alikes may be different 


Chorocters ore 
arranged on a 
wheel (or, alter- 
notively, on c belt) 
and viewed through 
0 window just lorge 
enough to contain one 
chorocter at o time. 
Examples: Counter-wheels, 
some electronic mechanical trans- 
lating devices, stroboscopic disploys. 


A matrix or mosoic 
forms all desired 
characters by light- 
ing some elements, 
leaving the others 
dork. 


A normally invisible character becomes 
a conspicuous (and usually luminous) under 
Examples > certain controlled conditions. 
Edge- lighted " : The characters ore stocked in depth. 
displays, some . On command, o selected character 


choracter - plate = becomes visible. 
translating read- 

outs, cold-cathode 

register tubes. 


Tih developm utomation techniques ha 


hr 


rought about important changes in the field 
f data presentation. Until recently it was usu 
lly cheaper d easier to obtain data from the 


deflection of a marker along a calibrated scal« 


g 
other analog methods and then have an 


wx translate that data into digital notation 
mputation But now, great 
yrocessed information are read 


so the trend is to 


| readout, the direct display of character 
offers these advantages in 
omparison with analog readout (where input 


] 


measured in terms tr some parameter such a 


ingular displacement in a meter), and digital 
where input is co rted to printed 
i n th teletyp 


WHY DIGITAL READOUT? 


Immediate comprehensibility. An 


display requires no translation: it 
. 

mation onventionalls Met 

quently involve 


| 
mic calibration 


Dependability. Digital display reduces the chanc« 


f mechanical and human errors. Electrome 
chanical readouts may sometimes malfunction 
but digital displays, on the whole, are as accurate 
is the information fed to them Chey requir 
no instrument-calibration 

Speed. Many digital readouts register data as fast 
is the human eye can follow (about two counts 
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ar 


second Furt 
position to 
eter, OF Over ; 
ister pres ntation 
ther readouts, ¢ pe 
onds, that cat 


r timing pulses 


Flexibility. Many 


yunters or indicat 
vitching arrangem 


ligits 0 to 9, but 


messages, ind spe 


neorporate dynam 


ith slight modif 


parallel or serial 


] + 


lid sele ion 


Meters usually 


} } 





Examples: 

Tiny spherical! 
lenses, some electro: 
multichorocter devi 
some character - pia 
translating devices 
(matrix on two pla 
some CRT scons. 














An image of the 
selected figure is 
thrown on o viewing 
screen by the projectic 
of a beam. 

Examples: Projected image io 
some CRT displays. 





leTINOTC 


w print 


I 
rate 1S 
rating m1 


» be st 


rit 

OTs, d 

ent 
letters 
} 

cla 

Ic alarms 

cations 

] bir 

witchit 


can hand 


’ 
related units 


same digita 


ering units—time, 


res for ex ample 


. 
special symb« 


thie units are 


L1CS¢ 


Appearance. 


’ } 


indsome, with tl 


vodern architecture 


mportant fact 


tronoe 
They dr 


or in todav's ( 


CHECK THE CHART 


; 


lhe chart, pages 


48 to 51, shows 1 


sic types of digital readout devices a 





* See discussion at left 


ously, it cannot cover—and compare—every make 
and model available, off-the-shelf or on special 
order, under each of its major headings. In a field 
this broad, and still growing rapidly, any shop- 
ping list would be inadequate and quickly obso- 
lete. 

lhe chart shows the variety of basic types 
of readouts available, arranged logically by func- 
tion and relative complexity. The categories are 
broad enough, and yet precise enough, to permit 
you to group new products, as they appear, with 
items with which they can fairly be compared. 

‘The chart also illustrates the chief techniques 


BASIC TYPES 


by which digital characters are formed. And it 
guides you to choosing only those readouts that 
can handle the message input you have. Remem- 
ber, before you can even consider other factors, 
you must either eliminate units unsuited to your 
particular mesage input, or think of buying trans- 
lation equipment. 


CONSIDER THE INPUT 


The first question you should ask yourself when 
considering digital readouts are: “What must 
be read? Where—and in what form—is it avail- 
able? Who must read it?” 
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OF DIGITAL DISPLAY 


« 
*¢ 





Mechanically Driven 


Electrically Pulsed 








Numeric Numeric 


Numeric, alpha numeric 


short messages, special 
characters 


Numeric with special 
characters 





Usually 0 to 9, in 
assembly of several digits 


Usually 0 to 9, 
1 to 6 or more digits 


10 to 64 characters 


16 characters 





Solid, usually black on white 


Solid belts, usually 
backlighted on opaque field 


Luminous points on opaque field 





DC pulses (6 to 220 v) 


Torque (servo or gear) 


Binary (4- or 6-bit). Also 
pulses, straight decimal 


4-bit binary or 6-bit BCD 





Close (few feet) 


To 50 ft. 


To 30 ft. 





Narrow 


Belts to 120°, wheels to 50° 


About 60 





None beyond input None beyond input 


24 to 28 vy De ord 
to 220 v Ac 


12 to 48 v Dc 





Small (approx. \% in.) Small (approx. %4 in.) 


% to 4% in. 


% to 1% in. 





Not applicable Not applicable 


15.5 to 41 


9 to 29 





To 500 cps To 50 pulses/sec 


0.1 sec to 9 sec 


Less than 50 
millisec 





None None 


Periodic 


Periodic 





1000 hr 50 — 100 million counts 


2 years or 500,000-random 
indications 


Adjustment after 3 million 
character changes 
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$10 to $80 From $12 


$50 to $175 
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$35 to $70 





BASIC TYPES 


in anenien Ain tie oye 
oF © ~” 


= 





Edge-Lighted 


Register Tubes 





























Type of 
Information 


Displayed 


Numeric or 
messages 


Numeric or 
messages 


Numeric or 
messages 


Numeric (can be two tubes: 
A to K, except |; and 
L to X, except O, Q, U) 





Capacity per 
Digit 


Character 
Formation 


1 to 3 messages 
numerals 0-9 and 
decimal 


Numerals 0-9 and 
right or left decimal 
(12 possible displays) 


1 to 20 
displays 


10 characters 





Solid, can be 
color-lighted 


Solid, usually luminous 
on dark or colored field 


Fine mosaic of 
minute points 


Solid neon glow 





Signal 
Input 


Straight decimal 
selection switching 


Straight decimal 
selection switching 


Straight decimal 
selection switching 


Straight decimal switching 
(Special BCD or biquinary) 





Viewing 
Distance 


To 30 ft. 


To 100 ft. 


To 140 ft. 


15 to 120 ft. 





Included 
Angle 


30° to 40° 


120° to 150° 


130° to 140° 


90° to 120° 





Power 
Requirement 


6 ¥ to 28 v Ac/De 


6 v to 28 v Ac/De 


2% v to 28 v Ac/De 


170 v Dc to 300 v De 





Symbol 
Height 


% to 1 in. 


5% to 3% in. 


% to 5 in. 


0.305 to 2% in. 





Volumetric 
Index* 


3.3 to 9.6 


11.7 to 5 


4to 11 
(based on message areas) 


1.1 to 2.7 





Response 
or Count Rate 


Depends on switching 


Depends on switching 


Depends on switching 


As low as 10 microsec 





Maintenance 


Bulb replacement 


Bulb replacement 


Bulb replacement 


None 





Life 


Bulb life—1000 hr. 


Bulb life 500 to 3000 hr. 


Bulb life 500 to 3000 hr. 


To 60,000 hr. 





Cost 
Range 


$11 (one message) to $45 


$13 to $35 


$24 to $55 
(plus initial tooling cost of 
$5 per message) 





idding 


, ’ 
you want to dis] 
be adapted 


1 
sImply [ 
i 


ards 


$11 to $45 


otation as to decimal 


hinist? <A clerk? 
Your ansv 


1] plays ( 


A crowd? 


r will help narrow the field 


When you have priced the auxiliary equipment 
1 need, and figured in its weight and bulk and 
find that you 


A meter ma' 


ympatable with your informatio 


THEN RATE THE CANDIDATES 


When those primary questions are settled, i 


power requirements, you may 
don’t really want a digital display 


rit ur re i] purposes better 


THINK OF THE READER 


Next vou must Will 
the information be read by one man, working 


possible to make an intelligent evaluation of com 
that have not been eliminated 
but effective method is to score the 


consider the “audience peting model 


\ simpl 
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OF DIGITAL DISPLAY 


ML TICHARACTEE 





Self-Switching 
Matrices 


Electroluminescent 
Panels 








/4 


B® 





(A) Numeric and some alpha, 


(B) alpha numeric 


Numeric or 


alpha numeric 


Alpha numeric, with special 
symbols, superimposed 
pictorial data, etc. 





(A) Oto 9, + —, 16 letters 
(B) Oto 9, + —, 26 letters 


10 to 64 characters, in 
5 to 10 or more decades 


Full alphabet, all numerals, 
many special symbols 





Segmented green glow 


Solid figures; may be 
backlighted 


Solid or imperceptibly 
segmented trace 





Complex selective 
switching 


Parallel or serial BCD 


Computer codes 





To 50 ft. 


Fairly close 


Varies 





Wide 


Fairly narrow 


Varies 





Counter: 100 vy De and +12 v¥ Dc 
Indicator: 100 v Dc 


115 v 60 cps 


Varies 





4% in. 


% to % in. 


Variable at will 





10.4 to 14.5 


Not applicable 


Not applicable 





As counter to 1 megacycle 


30 millisec 


Microseconds 





None 


Periodic 


Periodic 





Over 10,000 hr. 


Strobe life: 2000 hr. 
(single-lamp unit) 


Varies 





Counter: $200 to $240 
Indicator: $100 to $140 


All on special order 


$1400 to $1500 for 
character generator 


$5000 to $100,000 for 
display console 





possibl. elechon na 


based on manufacturer’s ¢ 


testimony is available—using thes« 


@ Readability (of the individual 
row of those modules racked t 


sideration to the spacing betw 


wether, with con 


tative point scale rate the 


f no more objective nothing bu 


riteria 
module, and of a 


n characters 


e Size (unit 


scussion 


that can translat 


ad Power Re qu rel 
e Weight 


e Cost 


@ Life 


Where exter- 
involved, re 


true fact 


switching are 


© Reliability, if it is a 
nal conversion and 


; Score each unit 
liability of the readout device a 


ye means very 
little, unless it is compared with a unit that would 


Don’t 


ny special ¢ 


} ] ] 
individual co 
take the same piace in the same system 
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Designs that improve readability 
n, it should be about three 


lf a colored, flashing alarm is built 
times brighter than the normal presentation 








Be sure to wire such units 
so that the alarm light will work 


even if the flasher. fails 


Where possible, avoid windows, which 
usually limit the viewing angle 
ond increase the spece between 


characters 








—+—— 


a 





























company places windows 


ne 
center to improve spacing 


Out-of-line displays are hard to read 


I 


DIMENSIONS MAKE A DIFFERENCE. 
and le tte I \ ire wr at 
sh ipes 


expanded 


numeral “2 

ibove in three basi They ire 
to right: normal x 1% x 
nd condensed (1 x 2). Normal shape is best 
il spacing; expanded is § oO 


condens 


r close 


show 


spacing ed fi 


} 
aboy 


A TYPICAL CASCADED BI 
NARY ARRAY. Lighted f 


ku 
es eacl mn must 
This o1 


ogethe 


he 
1dded e 


sters 509 


A TYPICAL DECIMAL AR 

RAY. Each column represent 
le. Th e re ter 
olter 


decad 
same 


ion with 
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So much for precept We can now ment 


the basi types of digital readout in fairly specifi intended primar 


terms without making unfair comparison public information boa 
similar low-speed applications, w 
THE BASIC TYPES in seconds instead of milliseconds. Thess 


devices that offer the choice betwee 


amp arrays 
binar 

Lamp arrays are th implest binary 
readouts. They are used principally in sopl Message-belt or wheel devices 


cated applications—computers program board driven. Public-display 


and high-speed counters. This may seem a pat vith hok 
dox, but actually it’s not—highly devel yped sy ited messas 
tems like these handle the complex operation use code-disk commuta 
at earlier stages usually limited to 

In construction, an array of this type is noth belt models offer 
ing more than an arrangement of lamps and sock numerals 0 to 63. 
ets, with the lamps either exposed or concealed let superficial characteri 


by a screen with translucent numerals. Any kind ing these instrument 


but not in ynventional counter 
ition 


two pieces of inforn n I e Advantages, disadvantages—S 


when it is turned o1 meal notl ge-pla 


; 


when it is turned 


switching Message-plate devices—Op 


@ Disadvantages: 
lificult and fatiguing 


} 


matrices are unintellig 


meons require low 


ounter-wheels ¢ Advantages: Oper 


nput w thout 


nherent men 
for illuminat 
lecades, bu I ecti pu lu in hanged 


xe obtained as indir ' 
Electrically pulsed @ Disadvantages: ‘Ih 
Lliite ity Pye it ! 
1 ' ; \ hrs 
uxiliary switching « hich permit ¢ instruments with bru 
7 vearing parts hey 

rical readout in other d ——_ 3 Uh 
an be used as indicator nance and adjustment 

d as indicators 

hey have a remote z ommonly self-illuminat 


witching 
Counters are not highly 
necessarily limited t 


Optically compensated lamps 
Many of the disadvantages of the 


mal ale ae" 
Some models can count mal lamp array can be removed w 
x rr 1 ; 
ction indicatis 
register seconds, minu 7 
1 means 1S 


4 hour or inche t . 
n the array are n yng c 
arithmetic units atc 
itself is mcealed, and the lamps 
on >] ‘ me mn = , 
e Advantages: Relati | illuminate the characters 


mall size, useful wh module [he array remain 
@ Disadvantages: Limi dap ity is still in the switching 
shanically driven assemblies mbiguous easier to read 


mall numerals can’t be re 


lectromechanical binary-translating devices raved. usuall: 


Most instruments of this class are designed for each can edge 


ise with computers and data-handling equip graved, transparent 
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depth behind the readout window. When a 
lamp is switched on, the character or message 
engraved in its plate glows through the rest, 
which remain unlighted. 

These units are suitable for general applica 
tion, but are most effective in laboratory bench 
instruments, small one-man consoles, vending 
machines, and other applications where the 
display is viewed head on, close up. 


e Advantages: Volumetric index improves with 
message capacity and character size. 

e Disadvantages: Parallax reduces viewing angle 
Some read-through and interference. 


Projected-image displays—In a typical projected- 
image module, the lamps are arrayed at the back 
of the light-tight housing, each behind a trans- 
parent character outlined on an otherwise opaque 
condensing lens. When a lamp is switched on, 
the character in front of it is projected onto the 
viewing screen through a projection lens 

e Advantages: Wide viewing angle 

e Disadvantages: Lamp wattage is limited by 
extreme heat sensitivity, even with thermal sinks 
Image can be distorted by irregularities in bulb 
filament or slight warping of either of the plas 
tic lenses. Unit length increases with character 
size, increasing the volumetric index 


Spherical displays—These operate on a different 
principle. They do not project images, they dis 
tribute light in closely controlled patterns to 
illuminate selected points on a mosiac-like screen 
One incandescent lamp is required for each 
message held. A 20-message unit has 20 lamps 
arranged around its back wall. At the front of 
the assembly, immediately behind the viewing 
screen, is a plate containing a tight mosaic of 
miniature lenses, something like the compound 
eye of an insect. These lenses, which can be 
either spherical or double-convex, are compacted 
in a density on the order of 1600/in*. Light from 
each lamp is bent and focused to a minute point 
in every lens. Behind a 3 x 5-in. plate of 24,000 
lenses, each lamp produces 24,000 distinct points. 
Twenty lamps lit in sequence produce a total 
of 480,000 points, no two of which overlap. 
The message content of the viewing screen is 
built up photographically. Each message to be 
read in is set up as art-work and photographed 
on film the same size as the message area. An 
unexposed piece of film is laminated to the front 
of the lens plate and each negative, in turn, is set 
up on the other side of the lens plate, inside the 
housing, and printed by its own lamp. Opaque 
portions of the negatives blank out the lenses 
that they cover, so the viewing screen is patterned 


only in the areas where a negative is translucen 
When all messages have been shot, the viewin 
screen (with lens plate) is removed and develope¢ 


as a positive transparency. | 


e Advantages: High message content. Wide 
viewing area. Insensitive to heat. Filament da 
fects do not affect display. { 

e Disadvantages: Bulb replacement is difficull 
in some models. There is a tooling charge of 
all but straight numeric units. ; 


Electronic multicharacter devices 


Readouts of this category are all-electronic ig 
operation. Although they have followed differen 
approaches and operate on different principles 
they offer alternative solutions to the probler 
of converting electromechanical and electronif 


< . 
signals or pulses directly into readible characterg 


Register tubes—Conventional, decimal-switche 
gas-filled cold-cathode register tubes have 1 
stacked elements in the form of metallic numerals 
and a common anode. 


(This design can bé 
adapted for binary coded decimal and biquinary 
input by isolating the odd cathodes from thé 
even ones and using two anodes. Plug-in binary 
Application o 
a negative voltage to a switch-selected characte} 
with respect to the common anode causes it t 
become the cathode of a simple gas discharg¢ 
tube. Normally, because the visual glow discharg 
is considerably larger than the metallic soureq 


translators are also available.) 


only selected numeral is visible in viewing area 


e Advantages: Long life, high speed, suitabl 
for decade counters. Low power consumptio 


e Disadvantages: Electronic complexity. Cat 
ode current must remain within limits, whic 
may raise compatibility problems. If ion curren 
is excessive, all “off’’ cathodes glow to produc 
background haze; if ion current is insufficien 
there is only partial presentation 


Self-switching matrices—-Neon lamps in optica 
reflectors (for intensity and focus, not for co 
pensation of an out-of-line array) are banked i 
a solid mosaic pattern behind a viewing screen 
Miniature integral counter and decoder network 
all solid-state—translate sequential pulses directl 
into digital presentations by turning on lamy 
that will form the numbers as a pattern of dots 
Indicators, capable of accepting binary or straigh 
decimal inputs, have no counter networks. 


e Advantages: High speed. Long life. 


© Disadvantages: Coarse display. Cost hig) 


if used as indicator alone 


text continued on page 5 


PRODUCT ENGINEERING + OCTOBER 31, 196 





Typical modules 


A) Electromechanical (character plate), Indus 
rial Electronic Engineers Inc “Readall 
Readout Instruments, left to right: 12-, 10-, and 
b4-character, Union Switch & Signal Div of Wes 
inghouse Air Brake Co: (C) Electromechanical 


Rear-protection type 
In-line Digital Display has 
12 lamps with life expectancy 
of 1000 to 3000 hours each, 
depending on voltage used. 
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F 


CPR 16 Coincident Point Readout, Genesys Corp; 
(D) Register Tubes, “Nixies,” Burroughs Corp; 
(E) Optical, Spherical Display, Burroughs Corp; 
(F) Electromechanical (belt), Model 45-2 Digital 
Readout Indicator, Electric Indicator Co 


. Heat radiator 


- 





matrices—more strokes, better readability 


Crude but legible numerals and alphabetical characters 
can be formed by selecting individual elements in 

2 geometric pattern. This technique is used both in lomps 
and in CRT displays 


A simple 7-stroke matrix can form 2: numerals ond at 
least 10 letters 


a MAAS EARSA 
| / AGEFEHAEPH 


strokes 


Adding a stroke improves readability ond adds 4 letters 


Ke AIBSASGFAIA 
/ BAe es 


8 strokes 


the 7-stroke, but adds letters and a plus sign 


/BHAGEEH 


f is 7] \0-stroke pattern offers numerals almost identical to 


urteen strokes give o full alphabet 


MY A AES HEE GAL 
| ARE MNA RAR 
 SFAVARKE 


characters ore not the easiest to read — especially 
there are obvious separations between segments 


TYP Fe. 


better readability, the strokes con 
be broken into smaller segments: here 
an electroluminescent lamp with 
twenty strokes 


s easier to read, but its switching 
rcuits are more complicated 


TYP iia 
IT! SPLAY 


Motrices used in character generation for cathode ray 
tube displays con be as simple as those shown above, some 
cre much more complex 


son 1234567870 
D<D<] ABCDEF GHIJKLMNOPORST 
SKK LIUWXY2Z§eR” 420? at x ge* 


~, 4 Note the distinctions between 
SAK similar letters ond numerols 


54 strokes 





COUNTER-WHEELS 





DATA USED IN THIS REPORT 


BOWMAR INSTRUMENT CORP, Fort Wayne, Ind 
BURROUGHS CORP, ELECTRONIC TUBE DIV, Plainfield, NJ 
DURANT MANUFACTURING CO, Milwaukee 


ELECTRIC INDICATOR CO INC, Springdale, Conn 
GENESYS CORP, Los Angeles 


HAZELTINE CORP, Little Neck, NY 


INDUSTRIAL ELECTRONIC ENGINEERS INC, North 
wood, Calif 


KEARFOTT DIV, GENERAL PRECISION INC, Clifton, NJ 

MARQUARDT CORP, Pomona, Calif 

MAST DEVELOPMENT CO INC, Davenport, lowa 

MILLMAN ENGINEERING CO, Los Angeles 

NAVIGATION COMPUTER CORP, Philadelphia 

NON LINEAR SYSTEMS INC, San Diego, Calif 

NORDEN DIV, UNITED AIRCRAFT CORP, Santa Ana, Calif 

SODECO, GENEVA, SWITZERLAND (Landis & Gyr Inc, NYC 

UNION SWITCH & SIGNAL DIV OF WESTINGHOUSE AIR 
BRAKE CO, Swissvale, Penna 

WESTINGHOUSE LAMP DIV, WESTINGHOUSE ELECTRIC 
CORP, Bloomfield, NJ 














Electroluminescent matrices—A number 


HeTS I loping electrolumines« nt 


, . 
development 
in photoconductive-electt 
capable of handli 
binary imput 
[he imps themsely 
activated by alt 


built up either on 


, ; 


c mpl 
rotating 


strobe 


e Advantages: Rapid 
handling equipment 

© Disadvantages: Stroh 
may produce eyestrain 
flicker-free.”” Some model 


memory capac ity 
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2 ways to draw 


CENTERLESS ARCS 


Whether you know the radius or not, it’s possible 


to get a close approximation of a large arc or compound 


curve even if the centers are not accessible. 


L KASPER 
Consultant 
Philadelphia 


When you know the radius 


For tthe first method, you must 
know radius of the arc and either 
height of the arc or chord length. If 
radius R and length L of chord are 
known, arc height H can be found by 


n-ne (F) 


If radius and height known 


When you don’t know the radius 


The second method is used when 
chord length and arc height are 
known, but radius is unknown. Al 
though not as accurate as the first 
method, it is close enough for many 
ipplications. 

As shown in Fig 2, draw line AB 
equal in length to the given chord 
Raise perpendiculars AC and BD to 
the given arc height. Draw line EF, 
of any convenient length, parallel to 
AB. Divide AB into any even number 
of equal parts and number the divi- 


58 


chord length is determined by 
L=2 VR R — H)? 

With this information the arc may 
be drawn, as in Fig. 1. 
line ZZ’, equal to the given length of 
hord, and raise perpendiculars Z} 
ind Z’Y’ to height of the required 
irc. Divide line YY’ any even num 


ber of equal parts (X), and drop per 
pendiculars to ZZ’. Now draw hori 


Draw bas« 


| 
+ 

+ 

+ 


sion points from both sides of the 
center O. From point O, raise perpen- 
dicular OO’. Next, draw O’A and its 
perpendicular AG; O’B and its per- 
pendicular BH. Divide line GH into 
the same number of equal parts as AB 
and draw and number the connecting 
lines. Divide AC and BD into the 
same number of equal parts as OA, 
and number them downward. Con 
nect each division point on AC and 
BD to O’. A curve drawn through the 
intersection points of the similarly 


zontal, parallel intersection-lines 1, 2 
ind 3 as follows: Distance from linc 


YY’ to line 1 is 
Y; R VR 


Distance to lines 2 and 3 is found 
by using (2X )* and (3X)? respectively 
n place of X under the racic il Then 
draw the curve through the intersec 


; 


ions of these lines with a French 


numbered horizontal and _ vertical 
lines will closely approximate the re- 
quired arc 

The arc in Fig 2 has not been 
drawn by the above method, but from 
Note that the 


precisely 


the true arc center. 
true arc does not pass 
through the intersections, indicating 
the small error this method will in- 
troduce. For many cases it will be 
negligible. With a greater number of 
divisions, the error is reduced, both in 
this method and in the first one 
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When the curve is compound 


Compound curves may be quite 
complicated; each type presents a 
slightly different problem. Often both 
of the methods described in this 
article will be necessary 


You may have more information 
about a compound arc than is appal 


ent at first glance. For example, the 
point of tangency of two arcs always 
lies on the line that is determined by 


the centers of these two arcs 

If the arc radius is known, or easily 
calculated, plot the arc by the first 
method. If only arc height and chord 
length are known and you do not 
want to compute the radius, plot the 
arc by the second method 
Example: Draw a compound curve, 
given chord length, height, one radius 
ind point of tangency of the two arcs 


Solution: Draw line AB equal to the 
chord length. Raise perpendicular 
BC to given height and draw CD t 
any convenient length Drop pel 
pendicular FE from point of tangency, 
F. Draw line BF representing the 
chord of arc FB and lay out the ar 
by the first method. Arc FA is simply 
one-half of the full arc that could be 
constructed by the second method 





Now on the presses, a combined reprint on CREATIVITY 


How you measure, test and encourage creative engineers. Combined in a 
single 36-page booklet. 


. « « Creativity—the facts behind the fad 
A summary of current thinking on this controversial subject 
. Can you spot a creative engineer? 
Checklist of unusual attributes of creative people. 
. How good are engineering aptitude tests? 
Advantages and lI!mitations of ability tests and other psychological exams 
. Interviewing engineering-job applicants 
Preplanned interviews can give clear indications of engineering ability 
. Are you creative? 
A psychologist lists traits, both social and personal, of creative people 
Are creativity tests helpful? 


Author claims tests are ineffective 


. Creativity tests ARE helpful 
A rebuttal by the test designers. 


sometimes downright harmful 


. Individual invention—ao lost art 

Is large-scale industrial research blinding us to our most valuable resource? 
. Lone invention—no lost art 

Cooperation IS possible without sacrificing originality or independence 
. Research management—a problem in personalities 

Research personality types and the incentives that appeal to them 


Copies of this combined reprint will be available on November 15 at $1 each, includ- 


ing postage. Send order with remittance to: 


Reader Service Dept, Product Engineering, 330 W 42nd St, New York 36 
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EFFECT of CUTOUTS on 
MACHINE-TOOL PEDESTALS 


These test results—38 variations on a design theme—are 


digested from an article by K Loewenfeld in Der Maschinemarkt 


(Wurzburg, W. Germany), No. 79 


Oct 759. 


WA hat happens when you shoot ; 
design full of holes? Investigators at 
Munich University found out. In the 
original machine-tool pedestal at right 
they cut round holes, square holes and 
lots at almost every possible ] 
This changed stiffness and 
he drawings and a sum 
next page) of some of th 
how the relative importance 
shape and _ locat 


the changes 


STANDARD PEDESTAL is compar- TEST LOADS act through lugs in 
ison for all other configurations. side of horizontal pedestal 
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Pedestal Number 


Hole dia, mm 

Bending stiffness, 

Torsional stiffness, 

Bending natural frequency, cps 
Torsional natural frequency, cps 








Pedestal number 


Key dimension, mm 

Bending stiffness, % 

Torsional stiffness, 

| Bending natural frequency, cps 


| Torsional natural frequency, cps 
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IN BLOW-MOLDING 


Hi-fax® Sets the Standard Other Materials Strive to Match 


TAILORMADE FOR 
TOUGH JOBS 


These nesting Hi-fax 
bottles carry the water 
supply for a housetrailer; 
they were custom-blown 
to fit available space in 
trailer interior. 


BIG FAVORITE WITH BIG BRAND NAMES 


Hi-fax blown containers are now used by all of the 
major manufacturers of light-duty liquid detergents. 


CIRCLE 62 ON READER SERVICE CARD 


Hi-fax, high-density polyethylene, was the 
pioneer plastic in thin-wall, blown con- 
tainers. Hi-fax set the standard . . . was the 
first material approved by both producers 
and users of plastic containers for light- 
duty liquid detergents. While other ma- 
terials seek to match the Hi-fax standard, 
Hi-fax remains universally in demand in 
this first major market for blow-molded 
high-density polyethylene products. 

The same physical and processing prop- 
erties which enabled Hi-fax to pioneer the 
breakthrough in detergent bottles have 
proved equally useful in household chem- 
ical, drug and cosmetic containers, and in 
the development and production of indus- 
trial packages of increasingly larger size 
and scope. 

As blow-molding horizons broaden, 
Hi-fax will continue to lead the way .. . in 
product testing, market development, and 
continuous research designed to improve 
the properties and performance of today’s 
finest blow-molding material. 


Avon uses the same Hi-fax container to 
package both liquid and dry products in 
its new line of children’s cosmetics. 





HI-FAX LEADS THE WAY 


he larger the part—the greater the need for Hi-fax 


OMORROW 


yrowing faster than any other sector of the 
blasticsindustry, blow-molding now reaches 
but into many new markets: industrial 
packaging, sporting goods, toys, furniture, 
ighting, and automotive and marine parts. 
Parts grow larger as improved equipment 
nd processing techniques keep pace with 
hew demands. And still leading the way is 
1i-fax, for the larger the part, the greater 
he need for Hi-fax in terms of superior 
hysical properties and ease of processing. 

Hi-fax leads the way, too, in new market 
levelopments. Hercules blow-molding ex- 
berts are ready to help you with design and 
yroduct planning, in order that you may 
chieve maximum economies in material 
and production costs. 

Here’s a preview of some of the brand 
ew product ideas now possible with Hi-fax 
hnd blow-molding: 


4, 


INDUSTRIAL PACKAGING: 

Double-wall bottle solves the packaging prob- 
lem which arises when two separate ingredients 
in a product must be shipped separately for mix- 
ing immediately prior to use. Blow-molded with 
Hi-fax, this combination bottle would have th« 
all-important stress-crack resistance so neces- 
sary when corrosive products are involved 


ORIGINAL DESIGNS SUNDBERG-FERAR 


Lae 3 : Sas 


SPORTING GOODS: 


This ingenious design for a golf cart combines 
bag and wheeled-carrier in a single, compact, 
lightweight unit which can be readily blow- 
molded with Hi-fax. 


Wheels (and tires, if desired) could be blown 
parts, too Complete unit would be highly func- 
tional, less tiring to use, weather-resistant, and 
significantly lower in cost 


Tough, but handsome, too, blow-molded Hi-fax 
has just what it takes for the design of such 
modern-styled outdoor toys as this. Both body 
and wheels could be blown with Hi-fax, resulting 
in a unit that would be less than half the weight 
of a metal counterpart, with a finish that would 
not dent, chip off, rust or corrode 


HERCULES POWDER COMPANY 


“ . y “ | 
HE R # U L EB S Hercules Tower, 910 Market Street, Wilmington 99, Delaware 


THREE NEW MATERIALS FOR THE PLASTIC INDUSTRY 


1-FAX™ HIGH-DENSITY POLYETHYLENE PRO-FAX® 


POLYPROPYLENE 


PENTON® 





SIGNIFICANT COMPONENTS 
MATERIALS, PROCESSES 




















Overload relay compensates. . 
for both heat and cold, operating on th 
time curve at all temperatures fr 
to 165 ] 
utomati Performance is made pos 
v a bimetal that i 

partment and not 

by heat applied to the 
Vorking and 


joined by 


compensating 
oupling bar 
Ww permits setting 
ed. Set and 
Said to be smaller in 
unit 
\vailable with Arrow-Hart 
NEMA sizes 0 thi 
of ind 
+ ind 


VK SUD 


m ‘ ? inp 


Arrow Hart & Hegeman Electric 


Co, Industrial Control Div, 103 Haw 
thorn St, Hartford 6, Conn. 


Circle 300 on Reader Service Card 


Right-angle tube clamp . 
ds two pipes or tubes of diff 
rs together at right 
shown, threaded bolt 
one pipe and drawn 


g nut causes serrated jaw 


Compensation is said to 


nce d 
I Xpec as 
ending 
D “= 
ictic Hunter 
Spring Co, Div of American Machine & 
Metals Inc, Lansdale, Penna 
Circle 301 on Reader Service Card 


tit ‘ 
lan . ? { Vk 


Glass- filled nyton or styrene 
or glass filled 1 on 

iT¢ being LISe< 

power-transm 

onhguratiot 

itv of 1.3 


long bel 


Bore 


vith keyway r tap Gibson-F; gan Co 
PO Box 5352, Pasadena. Calif. 


Circle 302 on Reader Service Card 


Miniature position transducer 
onverts mechanical shaft input of up t 
| lectrical 


appli d W 


returns t lectri zero within 
of afr Continu tation 


haft causes no harm to transdu 


stain 

tinuous duty 
185 F and 
F ambient ; z. Dim 
not including mounting pad ind pl 
ing shaft ; ] l : gl 
Clifton Precision Products Co ion 5050 
State Rd, Drexel Hill, Penna. 

Circle 303 on Reader Service Card 


Single, double dual-vane 
pumps . 


cilita 1 
drained. Pun vhich can 
flexible c« upling gear chain 
industrial and mobile 
singk pumps 
and 1|l-gpm 
offer any 


1] 


ny 
gpm 
peed 

mpcrature 

F should 
Hydreco Div, New 
Michigan 


I exceeded 
York Air Brake Co, 9000 TI 
Ave, Kalamazoo, Mich. 

Circle 304 on Reader Service Card 


Photoelastic strain rosette . . . 
sures directions ard separate magni 
tudes of principal strains in struct 
I is cemented by direct readout 
of displacement and distortion of built-in 
fringe pattern. Roset train gage consists 
photoelasti disk wit center hole, 
ilar polarizer on top of disk to indi- 
fringes, and angular scale at center 
indicate directions of principal axes 
iracy is +5° for directions and +40 
in, for strains. Gage is 1} in 
lia. Priced under $2. From stock after 
Nov. 15. For further information see PE 
Oct 24, p 42. Instruments Div, Budd 
Co, Box 245, Phoenixville, Penna. 
Circle 305 on Reader Service Card 


Miniature pressure transducer 
measures gaseous or liquid media in ranges 
from 0-400 to 0-10,000 psi gage or ab 
solute. Combines high output signal and 
accuracy of single or dual potentiometric 
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itputs 
reased 
ure-sensing 
tiometer output ele1 
wound or deposited 
ment reported t 
und 35 g vibration and 
survi' MIL-1 

said withst 
rated 


Stat 


above 
hift 


deviation, 


tion 
depending 

TOT frou 

| otal 

| lemperatur 


andard I 


Instrument 
Fairchild Controls 
and In 


Hix ks 


4 oz 
Fairchild Camera 
Ave, 


Sub of 
Corp, 225 Park 


( OTp, 
strument 
NY 

Circle 306 on Reader Service Card 


ville 


ontinuo 

number of 

illowal diam 

2014 N Major Ave, 


Chicago 39. 


nded { rd 
Cordo 
Philadel 


ompartment 
ree ] 


Ave 


ry third revolution of 


matic, 17th and Indiana 
phia 32 
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Magnetic line strainer } 
eg TIC specihcati 
stem 


equipment 


\ ran; i pecia 
Ripley Screen & Strainer Co, Filter 

32749 Northwestern Highway, Farm 

Mich 

Circle 309 on Reader Service Card 


Div, 


mgton, 


More y ( orp, 


Circle 307 on Reader Service Card 


Miniature electric cord reels 
for portable electric appliance l 
ment are for ] ] 

I 1} il 
¢ and 5 in. dia 
ord lengths from 4 t 
housing for 
integrated to 


exterior 
product is 
aac te Re 


wide reel, ac 


extension cord. Three-positior 
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Low-cost pillow Bleck . 
rmits use of standard rubl 
irings with self-] 

teel housing i d 

earing-to-housing fit 
between 4 and 


most pillow bl k b 
radia 
] 


ad ai 


] 
| 
37 Booth 


vhere moderate speed oderat 


ads and relatively light thrust 
ncountered. Fafnir Bearing Co, 
St, New Britain, 


Circle 310 on Reader Service Card 


Conn 


1960 


ket 


High-fatigue-strength fastener 


ind din 


tandard 
iabl 
rew dia sizes No. § rough 4 i fin 
or coarse threads 
OO-P-416. Standard 
Jenkintown, Penna. 
Circle 311 on Reader Service Card 


im-plated t 
Pressed Steel Co 


—_ chip-detector 


vithstand 


Lisle Corp, 


lowa 


Circle 312 on Reader Service Card 


Clarinda 


Step-servo components... 


at Auto 
» Culver City 


mation Development Cory 


Calif 
Circle 313 on Reader Service Card 


Plano-convex age lenses... 
dia and up t c 


Solid pl ist 





COMPONENTS * MATERIALS * PROCESSES 


. continued 


in large production quantities. Said to 
be free of striations, bubbles and other 
distortion. Transmit up to 7% more light 
than glass lenses. Fostoria Corp, Buck & 
County Line Rds, Dept 84, Huntingdon 
Valley, Penna. 

Circle 314 on Reader Service Card 


FROM EAST COAST 3-in. vane axial blowers .. . 
TO WEST COAST operate from dc to produce optimum out 


A CME | put of 90 cfm at 1 in. H:O back pressure 
\ 28 1 é ; 7s a 
D | ST Ri B U T 0 R S tos rf Sine "Mots ys ae Ma 

x urnis , ‘ c co o 
ARE READY TO SERVE YOU ey tg oem 
ther end. Weighs 16 oz. Globe In- 


dustries Inc, 1784 Stanley Ave, Dayton 4, 
Ohio. 
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AMPLE STOCK FOR POWER TRANSMISSION 


Acme Distributors always maintain a large stock of roller 
chains and sprockets, neatly packaged in convenient cartons 
plainly marked for easy handling, identification and shipping. 
All standard size roller chains, sprockets and flexible couplings, 
are stocked to give you immediate service. Fr. 


Miniature reflector-type pickup 

EFFICIENT OFF THE SHELF SERVICE onsisting of common housing for light 

| source and photo cell provides self-con 

Your Acme Distributor is always ready and willing to do all | tained adjustable pickup for use with 

he can to improve the efficiency of your operation and prevent various controls. Position of light source 
unnecessary slow-downs by keeping a full line of chains, | and photo unit is adjustable as to angle 
sprockets and other power transmission items on hand at und reflection of spot distance. Can be 

all times. sed with relay amplifier, supplied with 

ntrol for adjusting light intensity and 
nother for photo sensitivity. Photomation 
IMMEDIATE DELIVERY Inc, 96 S Washington Ave, Bergenfield, 
Your Acme Distributor is willing and ready to give you fast, oe: 
prompt action at all times. Whether it’s delivery, service or 
advice, you'll find him a dependable and helpful man to do 


business with. | Black adhesive bonding film 


nanent attachment of metal, plas 
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invls to themselves and other su 

aid to resist all normal hazard, 

For ample stock, efficient service and ncluding temperature extremes from —65 

top speed on Power Transmission to 250 F. Bond strength is said to be up 

Products, contact your Acme Indus- to 1000 psi tensile. Girder Process Inc, 
trial Distributor today! 102P Hobart St. Hackensack, NJ. 

Circle 317 on Reader Service Card 


75% nickel—15% chromium 
Write Dept. IQ alloy >. ss 


for new ill. 100 page cata- is available in all forms hot rolled, an 
log with engineering section. nealed and pickled finish as used for in 
dustrial applications. Mill forms presently 
RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES stocked include sheets 1/16 in. and thicker 
in 36 x 120 and 48 x 120 in. sizes; plates 
through 4 x 72 x 120 in. round bars of 


various diameters. High nickel alloy is 
continued on page 70 





ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
COUPLINGS, ATTACHMENTS. (Special and Standard) 
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THE RAW MATERIALS OF PROGRESS 


EW FLUOREL 2141 


BRAND ELASTOMER 


Its Mooney Scorch Rating ts ideal for the fluorinated rubber 
processor because it makes possible fast, more economical cures 
with fewer defects, less scrap, fewer rejected parts. Material 
can be reprocessed with greater safety. 


A SIGNIFICANT BREAKTHROUGH in elastomer processing has been 
made possible by 3M research through development of its 


new FLUOREL 2141 


Elastomer. 


This remarkable new product has a Mooney Scorch Rating 





MOONEY VISCOSITY 











mOONEY scorncH curve for FLUOREL 2141 
Brand Elastomer 


outstanding among fluorinated elastomers. The range per- 
mits the rubber processor to achieve fast, more economical 
cures with fewer defects, less scrap and fewer rejected parts. 
The inherent safety of FLUOREL Elastomer 2141 allows 
repeated reprocessing to produce high quality parts that 
meet military specifications or other critical end uses. 


At the same time, the outstanding physical qualities of the 
elastomer are retained. They include: non-combustibility, 


excellent resistance to corrosive chemicals, fuels, solvents 


TUiinnesora Miisine AND anuracrurine COMPANY ta 


and ozone, minimum compression set, rated for continuous 


service at 400° F., and the ability to tolerate 600° F. tempera- 


tures for reduced periods under certain service conditions. 


If you use or work with elastomeric materials, it will pay 
you to examine the remarkable features of this new product. 
Examine, too, your present rubber products with an eye 
toward increasing their life and quality through use of 
FLUOREL 2141 Elastomer. For complete data, write today 
on your company letterhead to: 3M Chen 
Dept. KAS-100, St. Paul 6, Minnesota. 


ical Division, 


Fiuvoret 2141 “O”’ ring, bottom. Note freedom from defects 
because of the improved scorch characteristics of FLUOREL 
Elastomer “O” ring as opposed to elastomer at top of 


photograph. 


FLUOREL sa reg. 1.M. of 3M Ce 


CHEMICAL DIVISION 


«++ WHERE RESEARCH IS THE KEY TO TOMORROW We 
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Pressure on the face of this Malleable iron receiver approaches 5 tons per square 


For Really Tough Parts...Use ( 





NMalleable Assures Toughness 
and Dependability for Torsion Arms 


Torsion arms are the vital link between the violent 
motion of the wheeis and the resisting force of torsion 
bars. Tough, dependable Malleable iron castings are 
used for torsion arms by every manufacturer of vehicles 
that employ torsion bar suspension systems. Malleable 
castings take this kind of punishment without failure. 


First, Malleable’s modulus of elasticity provides the 
rigidity necessary to resist deflection under heavy loads. 
Second, Malleable castings’ high ratio of yield to ten- 
sile guarantees plenty of reserve strength, even for 
torsion arms on trucks used continuously for off-the- 
road service. 


Tensile Properties—A.S.T.M. Minimum Specifications 
Standard and Pearlitic Malleable lrons 


Tensile Yield 


Designation Strength Strength Elongation 


p.s.i p.s.i % in 2 in 
Stondard 


35018 53,000 35,000 18 
32510 50,000 32,501 10 
Pearlitic 

45010 65,000 45,00 

45007 68,00 45,000 

48004 70,00 48,000 

$0007 75,000 50,000 

53004 80,000 53,000 

60003 80,000 60,000 

80002 100,000 80,000 


Strengths up to 135,000 p.s.i. tensile and 110,000 p.s yield are produced 


commercially under individual producers’ specifications 


Other Mechanical Properties 
Standard and Pearlitic Malleable trons 


Stendord Pearlitic 
25,500,000— 28,000,000 
0.40—0.50 


70—85% 


Modulus of Elasticity in Tension, p.s.i 25,000,000 
Ratio of Fatigue Strength to Tensile Strength 0.54 

Shear Strength— % of Tensile Strength 80—90% 
Approximately equal to Tensile Strength 


200,000 250,000 


Torsional! Strength 


Compressive Strength, p.s 


In addition to their proven toughness and stamina, 
Malleable castings are outstanding for manufacturing 
economy. Modern casting methods produce parts so 
close to finished shape that surplus metal is reduced to 
the minimum. Malleable saves time and tools in ma- 
chining because no material of comparable properties 
machines so easily and quickly. 


FREE ENGINEERING GUIDE 
=- A condensed synopsis of engineering data 
| plus case histories that may suggest ways 
j for you to improve your products is avail 
== able from any member of the Malleable 
Pes Castings Council, or from the Council's 
~ offices, Union Commerce Building, Cleve 
ees land 14, Ohio. Just ask for Data Unit No 
105, ““Toughness.”” 





— 





MALLEABLE 


For Quality and 


For Service In Your Area Contact... 


CONNECTICUT 

Connecticut Mail. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable Iron Co, New Haven 4 


DELAWARE 
Eastern Malleable Iron Co., Wilmington 99 


ILLINOIS 


Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Matleable Iron Co., St. Charles 

National Mall. and Stee! Castings Co., Cicero 50 
Peoria Malieable Castings Co., Peoria 1 

Wagner Castings Company, Decatur 


INDIANA 


Albion Malleable tron Compan 

Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 
National Mall. & Steel Castings Co., Indianapolis 22 
IOWA 


lowa Malleable Iron Co., Fairfield 





Economy...Use 


MASSACHUSETTS 


Beicher Malleable tron Co., Easton 
MICHIGAN 


Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 
MINNESOTA 


Northern Malieable tron Co., St. Paul 6 
MISSISSIPPI 


Mississippi Malieabie tron Co., Meridian 
NEW HAMPSHIRE 


Laconia Malleable tron Co., Laconia 
NEW YORK 


Acme Steel & Mall. iron Works, Buffalo 7 
Frazer & Jones Company Division 
astern Malieable Iron Co., Solvay 
Oriskany Malleable tron Co., inc., Oriskany 
Westmoreland Mall. tron Co., Westmoreland 
OHIO 
American Malleable Castings Co., Marion 
Central Fdry. Div., Gen. Motors, Defiance 
Dayton Mail. tron Co., Ironton Div., Ironton 


Dayton Mall. Iron Co., Ohio Mall. Div., Columbus 16 
Maumee Malleable Castings Co., Toledo 5 
National Mall. and Stee! Castings Co., Cleveland 6 


PENNSYLVANIA 


Buck tron Company, tnc., Philadelphia 22 
Erie Matieable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable Iron Co. Meadville 
Pennsylvania Malleable tron Corp., Lancaster 


TEXAS 

Texas Foundries, Inc., Lufkin 

WEST VIRGINIA 

West Virginia Mall. iron Co., Point Pleasant 
WISCONSIN 


Belle City Malieable tron Co.. Racine 

Chain Belt Company, Milwaukee | 

Federal Malieable Company, inc., West Allis 14 

Kirsh Foundry tnc., Beaver Dam 

Lakeside Malleable Castings Co. Racine 

Milwaukee Malleable & Grey tron Works, Milwaukee 46 
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COMPONENTS + MATERIALS * PROCESSES 
+. -continued 


said to conform to chemical specifications 
»— AMS 5665 and 5540; ASTM B-168- 
49-T and 166-49-T; MIL-N-6710(-2), 
6840(-1), and 15721-A Class C. Rolled 
Alloys Inc, 5309 Concord Ave, Detroit 11. 

Circle 318 on Reader Service Card 


Control sequence relay . . . 
is mounted on industrial-style, 12-pin plug 
and is enclosed in a clear plastic cover. 
Used with heavy-duty socket. Relay has 
double cam movement on each step. Cam 
rotates half-step when coil is energized 
and complete step when deenergized. 
Standard contacts operate on energizing 
mpulse. DPST or DPDT contact types 
are available. Ejight-tooth ratchets areé 
standard. Contacts are rated 5 amp at 115 
ac and 5 amp at 24 v de or 0.5 amp 
at 115 v de. Said to carry 150% of rated 
loads. Max ambient temperature is 104 I 
Prices range from $10 to $20 depending 
m quantity and specifications. Struthers 
Dunn Inc, Pitman, NJ. 


Circle 319 on Reader Service Card 


Multiswitch cam timer . . . 
has external clutch that permits instant, 
automatic reset, regardless of time cy 
Any time cycle from | sec to 60 hr can be 
specified. From two to five load switches 
ind adjustable or preset cut cams aré 
Prices for 115-v, 61 unit 
50 to $43.50; 
ps timers are $2 Delivery 
» to 8 wk. Industrial Timer Corp, 1407 
McCarter Highway, Newark 4, NJ. 

Circle 320 on Reader Service Card 


available 
range from $25 


additional 


Rigid urethane foaming system 
is based on two components that can b 
Pac kage system 
formulatior 
sprayed or hand 


combined on 1:1 ratio 


is polyether freon blown 
that can be 
Resultant foam has density slightly under 


2 l pt o1 1 lb or each in 


poured 


2 Ib per cu ft 
gredient will produce about 1 cu ft of 
foam. Materials used are of low viscosity 
n range of 200 cps each. Plastics Div, 
Archer-Daniels-Midland Co, Box 532, 
Minneapolis 40. 
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2- and 5-ton-capacity jacks . . . 
have been added to line of worm-geat 
Jacks can be 
ny position for linear actuation of exist 


screw jacks installed in 
ing equipment or can be designed into 


original equipment. Two-ton jack has 
worm-gear ratio of 6:1; 5-ton jack is avail 
able in 6:1 and 24:1 models. Available 
with travel to suit requirements. With 
stand bidirectional vertical loads. Power 
manual or motor with 
reducer unit. Joyce-Cridland Co, 2027 F 
First St, Dayton 3, Ohio. 
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source can be 


Miniature antibacklash gears 

for servo and instrument designs have 
over-all length of 
ion. Internal spring is used and floating 


fs in, in clamp-on ver- 


gear is prewound and restrained. Gear 
issembly is meshed by displacing floating 
tooth. Standard gears are 96 
pit h, size range is 66 to 110 teeth, bore 
ire 0.090, 0.120 and 0.125 in. Toleranc 

ire said to meet AGMA Precision 1 or bet 
ter. Also meets specifications of MIL-E 


portion 4 


5400. Precision Mechanisms Corp, 5 
Newbridge Ave, East Meadow, NY. 
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Relay for printed circuit use 
has terminals arranged in multiples of 
standard 0.100 grid board spacing, with 
one pin off-set for keying purposes. SPDT 
relay is rated from dry circuit to 1 amp 
For temperatures from —85 to 
Insulation resistance is 1000 meg 


resistive 


9e9 
57 I 


ohm at 257 F; dielectric 1000 vrms. Long 
or short leads for printed circuits or hook 
terminals for standard wiring. Measures 
4 x 4 x 4 in. Hi-G Inc, Bradley Field, 
Windsor Locks, Conn. 
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Instant-reset thermal delay . . . 
provides time delays of 3 to 5 sec. Ther 
mal element operates two sets of contacts 
one that closes when heating portion of 
interval is complete, to pull in magnetic 
relay and cut off heater, and a second 
set that makes output circuit at end of 
cooling portion. Operating voltages to 230 
v can be used, with dropping resistors re 
quired only for shorter time delays on 
some of the higher voltages. Timing ele 
ments can be used for ac or dc. Asso 
ciated magnetic relay, with DPDT con 
tacts and coil for circuit voltage used, i 
ordinarily supplied by user. Setting 
tolerances are reported to be +10% with 
slightly broader tolerances on shortest in 
tervals. Load rating is 3 amp to 250 v a 
1 amp resistive to 32 v dk 
ment is 2}? in. high and has dust-tight 
metal shell, 1 1/16 in. dia. G-V Controls 

Inc, Okner Parkway, Livingston, NJ. 
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liming ek 


14-day time switch . . . 

used to turn equipment on 
ind off the next, permitting 

ther equipment to rest. Also 

ed where two sets of pumps or mot 
u vorked on 
SPDT time 
omplete revolution in 14 days. Lists for 
$39.95. Tork Time Controls Inc, Mt 
Vernon, NY. 
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alternating schedules 


switch has dial that makes 


Miniature telephone-type 
switch... 

wailable in push-pull and momentary 
yush action. Standard switch has integra 
ontacts, recommended for low-level 
uits where contact resistance is unim 
Has L-shape frame. Requires | 
in. depth behind panel. Switchcraft Inc, 
5555 N Elston Ave, Chicago 30. 
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portant 
I 


Standard control knobs. . . 
for multiple purpose use are av uilable o1 
no-tooling-cost basis. Skirted knobs meas 


ure 3, 14, 14 and 14 in. dia and one knol 
is dual concentric knob combining ? and 


continued on page 
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Alcoa puts the metal where you want it 


ee | a, 


Alcoa’s wizardry in machining aluminum and its alloys 
lets you write your own ticket for designing screw ma- 
chine parts. 

The Flo-Master Felt Tip Pen is just such a job. Its 
four pieces require 45 machining operations, 43 of 
which most machine shops could handle without blink- 
ing. But the two deep drillings of the 2'2-in. cap and the 
342-in, barrel demand the special skills of extremely 
knowing hands—hands like those at Alcoa’s shop in 
Lancaster, Pa. These adept hands also use eight different 
finishing operations to attain a colorful final finish that is 
highly attractive—unaffected by inks or ink solvents— 
and economical. 

Whether it’s screw machine products, forgings, cast- 
ings, extrusions or impacts, Alcoa can put the metal 
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where you want it—precisely and economically. The 
payoff may be fewer rejects, new flexibility in design, less 
waste in production, a best-selling product—or all four. 
To draw on Alcoa’s file of ideas and Alcoa facilities, 
write today: Aluminum Company of America, 915-K 
Alcoa Building, Pittsburgh 19, Pa 
Alcoa puts metal where you want it—in screw machine 
parts, castings, forgings, impacts and extrusions 


For exciting drama watch ALCOA PRESENTS every Tuesday evening, ABC-TV 


ALCOA ALUMINUM > 


ALUMINUM COMPANY OF AMERICA 
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DURANT 


oe Ce on 3 


Specials 


For RADAR, ELECTRONIC 
and INSTRUMENT APPLICATIONS 





High speed, non-reset, direct 
reading counter to indicate 
increment of measurement in 
rador navigation instruments. 





High-speed dual bank counter for use 
in navigating instruments. Shutter op- 
erates to close off either bank when 
in the minus side 





Counter assembly component of 
Navigating instrument to indicate 
increments of measurement 
for fast, legible, 
direct ‘‘read-out"’ 





Special counter for use on Tape Recorder 
to indicate the position of tape passing 
through the recorder 





Direct reading counter for 
navigating and directional instruments. 
Unit wheel graduations permit 
reading of 150,000 


increments per minute. 





Representatives in Principal Cities 
WRITE FOR LITERATURE 
DURANT MANUFACTURING CO. 


1938 N. Buffum St 38 Thurbers Ave. 
Milwaukee 1, Wis. Providence 5, R. |. 


OR ANT 
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COMPONENTS * MATERIALS * PROCESSES 


. continued 


14 in. dia Each knob is available 
with molded hole or brass insert and can 
be supplied with indicator line on skirt 
and crown. All parts are molded in ther 
mosetting plastics and can be furnished 
in compliance with Mil specifications 
Henry Davies Molding Co, 1428 N Wells 
St, Chicago 10. 
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Sealed nonreset counter .. . 
is available with four or five digits and 
operates at speeds up to 600 counts per 
min. Actuation is by any electric contact 
ing device that provides min closed period 
of 0.040 sec and min open period of 0.06! 
sec for each required count 
white on black 
ages to 120 and dc voltages to 220. Over 
1.69 x 2.52 x 3.32 in 
Pic Automation Controls Div of General 
Controls Co, 8072 McCormick Blvd, 
Skokie, Tl. 
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Figures ar 
For most standard ac volt 


all dimensions are 


Heavy-duty sight-feed valves 
control dispensing of liquid volume and 
visually indicate flow in 
Available in inverted 


and straight patterns. Orifice or port has 


sight chamber 
angle, cross, angle 
models for 
higher flow rates. Sight size has also been 


been enlarged over previous 


increased. Sight windows can be rotated, 


in relation to inlet port of needle valve 


to any viewing position. Bodies are ma 
chined from solid bar stock or forgings 
Offered in 4, % and 4 in. pipe thread 
Oil-Rite Corp, 2382 Waldo Blvd, Mani- 
towoc, Wis. 
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High-temperature sensor . . . 
for use to 750 F is reported to be com 
pletely insensitive to strain. Sensors can 


be welded to any ferrous or nonferrous 
metal in 1 min. or less. Electrical char 
acteristics like those of weldable strain 
gage readout can be effected on normal 
strain instrumentation with 


Output 


measurement 


no additional damping required 


vs temperature and zero return are not 
affected by modulus of the specimen 
Available immediately in 60 and 120 ohm 
Micro-Test 1718 2\st 
St, Santa Monica, Calif. 
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resistances Inc, 


Hand tachometer .. . 
is enclosed in unbreakable meta 


which contains sealed meter movement, 
printed 
tractable cord and provides storage for 
shaft tips and other Available 
to 10,000 


from 20 


circuitry, speed pickup and r 
accessories 
in types that measure from 200 
pm; from 100 to 5000 


"a 
Three 


; 1000 
thumb switch, permit fine readings within 


rpm, 


rpm scales, changed by 


Accuracy is said to be 
1% of full scale deflection 
Immediate delivery. Metron 
Co, 432 Lincoln St, Denver 3. 
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measuring ranges 
Price is $95 


Instrument 


Ellipse templet set .. . 

nsists of 10 templets with 246 ellipsé 
utouts through 60° in incr 
and from # through 24 in 
major axes. Each ellipse cutout has center 
ing or locating pinholes for major and 
Priced at $9.50. Timely Prod- 
ucts Co, Baltimore, Ohio. 
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from 15 


ments of 5 


minor axes 


Resistance strain gage... 


for repetitive measurement of strain or 
init elongation has complementing 
readout. Strain or 


between two 


ated 
port 
ble bridge control 


elongation is sensed fixed 
knife edges and one movable knife edg« 
Has strain range of +0.003 in./in.; gage 
length of 1.25 in.; weighs about 1 oz; 


measures 1.77 x 1 x 0.62 in. Instrument 
ofters 
error due to nonlinearity 


said to less than 1% 


infinite resolution with combined 


and hysteresis 
of full scale 
control readout provides combined power 
supply, bridge balance and electrical read- 
out meter. Operates on 110 v ac or on bat 


Bridge 


tery power. Can be used with any four 
arm strain gage. Statham Instruments Inc, 
12401 W Olympic Blvd, Los Angeles 64. 
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NEW EMRALON® TFE COATINGS SOLVE HEAT SENSITIVE APPLICATIONS 


Acheson's resin-bonded tetrafluoro- 
ethylene (TFE) surface coatings 
are finding ready acceptance among 
design engineers. Where previous 
limitations of pure TFE prevented 
its application on heat sensitive sub- 
strates, because of its 700° F. sinter- 
ing temperature, ‘EMRALON’ coat- 
ings are being successfully used on 
rubber, light metals, woods, and 
plastic. One such impressive case 
history is outlined here. 


OVER $15,000.00 ANNUAL 
SAVINGS PROJECTED BY 
PROMINENT TIRE 
MANUFACTURER 


Dunlop Tire and Rubber Corporation, Buffalo, N. Y., estimates 
this considerable savings in down-time costs alone on the basis of 
nearly nine months production use of an ‘EMRALON’-coated 
belt conveyor. The particular belt involved is thirty feet long. Its 
importance in this company’s tire production is emphasized by the 
fact that it is located at the point of a previous bottleneck. Rubber 
strips, conveyed from a series of masticating mills to an extrud 
ing press, formerly became stuck to the belting of this short-run 
conveyor immediately above the final masticator. The reason: 
the temperature of the rubber is elevated through friction of 
the masticating process to between 150° F. and 300° F. at this 
point. Belts had to be replaced anywhere from once every several 
hours to every six weeks. It was not unusual to have two or three 
stoppages every shift. The result: with the supply of rubber tem 
porarily cut off, the entire department shut down. Costs ran $5.00 
a minute, and with these work stoppages averaging 20 minutes 
each, the accumulated expense became prohibitive. Since April, 
1959, the new belt has been in constant operation at this critical 
point in the masticating line. 

To date it has not been removed from the mill... ample proof of 
the extraordinary non-stick, adhesion and flexing qualities of its 
‘EMRALON’ coating! 

The woven conveyor belt is a product of Globe Woven Belting 
Company, Buffalo, N.Y. Application of Acheson’s ‘EMRALON’ to 
their belting was the outcome of a continuing research program 
headed by Globe Research Manager, Fred Kohlhagen. It is applied 
by standard commercial spray 
equipment to a film thickness of 0.7 
mils and then oven-cured at a tem- 
perature of 300° F. 

According to Mr. Kohlhagen, “This 
example will be only one of many 
success stories told about this coat- 
ing. ‘EMRALON’-coated belting can 
be used anywhere a slick, non-cor- 
rosive belting is needed. Those in 
the baking, canning, food process 
ing, food packaging, and rubber 
fields should find immediate use for 
it.” We might add that there are 
many other industries finding it ad 
vantageous to use ‘EMRALON’ 
yours quite possibly is one of them 
Why not write today for further 
information? 


MRALON coated conveyor belt 
arrying hot rubber through masti 
ating mill 


‘dag’ is a trademark registered in the U. S. Patent office by Acheson Industries. inc 


ACH ESON lolloids Company rort HURON, MICHIGAN 


A division of Acheson Industries, inc. Also Acheson industries (Europe) Ltd. and affiliates, London, England 


Offices in: 
Boston + Chicago « Cleveland « Dayton « Detroit - Lo: 
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Angeles + New York Philadelphia. 


“EMRALON’ coating is shown being spray-applied 
on woven belting with conventional equipment 


‘EMRALON’ ADVANTAGES PROVED 
IN MANY LIGHT-LOAD USES 


The growing list of production ap- 
plications for the new Acheson 
‘EMRALON’ surface coatings, is 
convincing proof of their versatility. 
That film pack, office machine, and 
lock mechanisms; rubber molds and 
oil seals; bakery dough handling 
equipment and countless other light 
load, solid-film lubrication problems 
have successfully been answered, is 
now a matter of record. 

With ‘EMRALON’ 310* colloidal 
rFE in a phenoli 
a one-hour cure at 300° F. 

is necessary. And, f 

even more sensitive to 

RALON’ 320** colloidal 
thermo-plastic resin carrier 
available. Both provide exce 
coefficient of f: 
flexibility, toughness, and corrosior 
resistance. Applied by conventiona 
paint spray equipment, they allow 
easy production line conv 


‘EMRALON’ solid-film lubricants 


‘EMRALON’ coatings represent the 
latest in j 
cepted Acheson products, one 
which may offer a ready-made ar 
swer to your particular lubricatior 
problem. We welcome the opportun 
ity to be of service Send for your 
copy of our Products List which ou 
lines the full line of Acheson Dis- 
persions. Address Dept. PE-10 


resin solution 


hesion, low 


ersion to 


AN 
G 
it 
[= 
SD 
©) 
IN 


a long line of widely a 


dispersions 
digest 


reporting 
uses for 


*‘EMRALON 
ense from E 


nc.) under | 


for use or f 


insulation 


***EMRALON’ 


dag 
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BUFFALO 


SPECIALLY TREATED BELTS 


Gor Every 


CONVEYING OPERATION 
iN. 


We can add a MAGIC COVER 
to make your belt impervious 
to any of these hazards. 





TREATMENT RESISTANT TO 


LATEX water, acids, grease 
(Neoprene) heat 


GLAZED water, oils, grease 
(Nitro-Cellulose) 
PLASTEX acids, alkalies, water, 
(Vinyl) greases, oils 
RF & C RUBBER 
COVERED BELTING 
Natural Rubber abrasion, water, weather, 
mild acids 
Neoprene abrasion, water, weather, 
grease, oil, acids 
PARAFFIN wet or moist objects 


ASPHALTUM weather and water 


——- | 
BUFFALO stitinc’co“ine 
206 


CHANDLER STREET BUFFALO 7, MEW YORK 


We else manufacture @ complete line of WOVEN COTTON 
CONVEYOR BELTING and PURE SHEET ee 
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There's not another rotary joint like 
the Johnson Type SN. Used where 
inlet or outlet pipe must rotate with 
the roll—on certain paper machines, 
drilled rolls of rubber or plastic mills 
and calenders, double shell dryers, 
and the like. Needs no external sup- 
ports of any kind. Like all Johnson 
Joints the Type SN seals without 
packing, needs no lubrication or 
adjustment. 


Investigate Johnson Joints for 
all steam-heated or water-cooled 
rolls. Handle Dowtherm, Mon- 
santo Aroclors, hot oils too. Sizes 
to 8". For data on Type SN write 
for Bulletin N-2002. 


| JOHNSON CORPORATION 
813 Wood St., Three Rivers, Michigan 
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FUNK SAVED MONEY 
FOR THIS COMPANY 


ES 


On this Dart ‘“‘Mine Buggy” a 
compactly-designed Funk transmission 
provides multiple speed control and 
doubles as a drop box, thus saving the 
cost of a 3-stage gear box or a fixed 
chain drive. 
And a Funk Revers-O-Matic Drive, 
equipped with torque converter, allows 
the buggy operator to change direction 
of travel with foot lever only. 
Another example of how FUNK MODULAR POWER 
UNITS can be economically combined in an unlimited 
nuraber of arrangements. 


Let FUNK solve your power transmission problem 
Box 577-D 
Coffeyville, 


Konsos 
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Smithsonian Treasury of 
Science 


WEBSTER P TRUE. Simon & Schuster, 630 Fifth 
Ave, New York 20. 3 vol (boxed) 91% x 6%, 
1208 pp. $12.95 


One of the publication 
printed by the US government is th 
Annual Report of the Smithsonian 
Institute Each 


stitution was established in 


mvriad 


since the In 
1846, it 
has published a rather lengthy book 
discussing net only 


year 


the outstanding 
events of the past 12 months but sev 
eral detailed reports covering a broad 
spectrum of scientific subjects 

Of the more than 3000 items pub 
lished, W. P. True, former chief of 
Smithsonian’s Editorial and Publica 
tions Div, has selected and edited 50 
articles. All will interest the science 
enthusiast; some are of particular 
interest to the engineer. In 1903, for 
Curie discussed the 


cx ample 4 Pierre 


discovery of radium. This article is 


re lowe d by 


1 report 37 years later on 


} 


nuclear fission—written prior to the 
development of the A-bomb. In 1927 
Einstein wrote a report evaluating the 
His writ 


ing 1s as pertinent today as it was a 


concepts of Isaac Newton 


quarter of a century ago 

Six years before the Wright Broth- 
ers flew at Kitty Hawk, the 
almost invented the airplane, Samuel 
Langley, write the “Story of Experi 
ments in Mechanical Flight.” Th 


lessons learned by Langley are still b 


man who 


ing learned by aeronautical 
designing for space. Other writers, 
such as H. G. Wells, Marconi and 
Roentgen, add their contributions to 


this treasurv of science BAI 


cengineer;s 


Kinematics and Dynamics 
of Machinery 
ROBERT L MAXWELL. Prentice-Hall Inc, Engle 
wood Cliffs, NJ. 6 x 9, 477 pp. $9.75 

Here is an undergraduate textboo!] 
that treats the subject matter with a 
minimum of mathematics, becaus« 
mathematics is considered by the au 
thor to be an 
itself 


expressions are 


iid and not an end 


point in Therefore, math 
used only 
better 


standing of the theory or application 


matical 


where they promot unde 


of the basic principles 
The treatment emphasizes a 
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tion analysis and its relation to forces; 
and the material on these 
much broader than usually 
books at this level 
kinematic concepts with just enough 


topics 1s 
found in 
Broad coverage of 
detail is given for a comprehensive 
understanding of dynamics of ma 
chinery. Kinematics is handled as a 
tool of 


and cons for various methods of kin« 


dynamic analysis with pros 
matic analysis, and how they are ap 
plied to dynamic analysis of mech- 


anisms. 


Ultrasonics 


BENSON CARLIN, Circo Ultrasonic Corp 
McGraw-Hill Book Co Inc, 330 West 42nd St, 
New York 36. 6% x 9/4, 309 pp. $11.50. 


This second edition covers the com- 
plete field of ultrasonics 
theoretical to th 


New developments in 
| 


from the 
latest applications 
materials-test 


ing, cleaning, welding 


g ind soldering 


ire included, as well as recent ad 
inces in the design of ultrasoni 
equipment 

\ significant chapter explains th 
hemical, 


physical and _ biological 


which are caused 
Other 
haracteristics of ultrasonics are d 


ribed. 


hanges in matter, 


by ultrasonic waves useful 


The Noises of Two 
Spur-gear Transmissions 


M W ROSEN, US Naval Ordnance Test Sta 
tion, China Lake, Calif. NAVORD Report 6569 
8 x 10/2, 51 pp. $1.50 

Report covers test data on two con 
ventional, but precision-quality, ait 
craft planetary gear trains driven at 
20,000 and 27,500 rpm with as much 
as 70 hp. Measurements were made 
f the total acoustic 


and also of the unit intensities over 


energy radiated 
the frequency spectrum 0 to 30,000 
cps in a spherical radius about th 
ransmissions 

A law of 


overed for these two machines, which 


icoustic energy was dis 
may possibly be 
trains. By the use 
eral equation for acoustic energy is 
derived, the 


valid for all gear 


of the law, a gen 


which cor 
respond to the trend of the actual 
measurements 


\ hypothesis 


curves of 


presented that at 


t's new 
t seals 
saves 


yyy, 
Pressure Increases 


4 
q ft +" Sealing Action 


: 
L E_Soctoroot Threads 


it’s DELRIN 


Another RB&W development from 
Delrin plastic, this new threaded 
plug replaces more expensive metal 
plugs in many hydraulic and com- 
pressor applications. 

It not only saves on cost and 
weight, but also does a better job. 
Fluid pressure forces mating 
threads together, creates a still 
tighter seal, locks threads in place. 

Metal-like mechanical properties 
of Delrin provide excellent 
strength, dimensional stability, 
rigidity. Count also on resistance 
to corrosion and solvents. 

Available in %, 4%, %, %” pipe 
sizes. Send for samples. 





Ask about other parts you would like 
custom-molded from Delrin, or other 
thermoplastics, in production quantities. 


Write Russell, Burdsall & Ward 
Bolt and Nut Company, Port 
Chester, New York. 





* DuPont trademark 
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FREE 
DATA FILES 


on the complete 


Allied Research 
Finishing 


Line for Metal 


PROCESSES AND PRODUCTS FOR 


CORROSION PROTECTION, PAINT 


BASE, DECORATIVE FINISHING 


A complete line including IRIDITE 
Chromate Conversion Coatings for 
non-ferrous metals, IRILAC Clear 
Protective Coatings for all metals, 
ISOBRITE Chemically Different 
Plating Brighteners and ARP Process 
Chemicals. 


If one of our present products does not 
meet your needs, we'll be glad to work 
with you to find an answer to your 
problem. 


EQUIPMENT AND COMPLETE 
FINISHING SYSTEMS 


Includes information on WAGNER 
Silicon and Selenium Rectifiers, 
WAGNER Auto-Loaders for transfer 
of racks and parts from conveyors to 
plating machines or between conveyors, 
Automatic and Semi-Automatic Plat- 
ing Machines, Barrels, Tanks and 
other equipment. 


Also includes information on Process 
Engineering Service—complete plant 
design, specification and installation. 


CHEMICALS AND SUPPLIES 


Price and delivery information on a 
wide variety of plating room 
necessities, including ROLL-TOP Zinc 
anodes, FLAT-TOP copper anodes, 
ELECTROCOP Flat Copper anodes, 
Cadmium and Tin Anodes, Acid 
Replacements, Buffs, Chemicals, 
Cleaners and Maintenance Materials. 


NICKEL RECASTING SERVICE 


Ask about our Subscription Plan which 
combines your new nickel purchases 
with a service to recast your butts and 
spears, resulting in substantial savings. 


WRITE DIRECT... 
for your copies of these 
FREE DATA FILES, or 
contact your Allied Field 
Engineer. He's listed in the 
yellow pages under 
“Plating Supplies”. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET ¢ BALTIMORE 5, MARYLAND 
BRANCH PLANT, 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 


Weet Coost Licensee for Process Chemicals: |. H. Butcher Co. 


Evropeon / gent: Sture Grenberger, Storgoton 10, Stockholm, Sweden 
Chemical ond Electrochemical Processes, Anodes Rectifers, Equipment ond Supphes for Meto! Fimshing 


DESIGN LITERATURE continued 
only moderate speeds the velocity of 
air pumped out between the teeth 
approaches the speed of sound. The 
shock waves then formed in the air 
should add appreciably to the acoustic 
radiated energy. An excellent cor 
relation is observed between the data 
and the air hypothesis on one of the 
transmissions. 

From a more practical standpoint 
6 methods for quieting spur gears are 
listed. They include suggestions for 
design of gear webs, gear case, gear 
teeth, ballbearings and shaft align 
ment 


ABSTRACTS 
FROM THE LITERATURE 


Stress Corrosion 

This paper gives the results of ex 
periments with several metals used in 
studies of cracking while observing 
the electrochemical potential changes, 
extension in length of specimens dut 
ing cracking, and the sound, if any, 
generated in the course of failure. The 
observations were made in sufhcient 
detail to indicate any sudden steps in 
the processes, when present 
Qualitative Mechanism of Stress Corrosion 
Cracking of Austenitic Stainless Steels,” by D 
Van Rooyen, Westinghouse Research Labs, 


Pittsburgh. Corrosion, Sept ‘60, 1061 M & M 
Building, Houston 2, Texas. 


Welding High-strength Steels 
Four ultrahigh-strength steels were 
welded with five commercial filler 
wires. Ihe automatic _ inert-gas 
shielded tungsten-arc process was em- 
ployed, and the various welding pa 
rameters recorded. The purpose of 
this investigation was to produce full 
penetration welds meeting a minimum 
yield-strength requirement of 220 ksi 
No difficulty was encountered in weld 
ing any of the steels with any particu- 
lar filler wire. More than 90% of the 
welded specimens met the minimum 
yield-strength requirement 
Investigation of Weldability of Ultrahigh 
Strength Steels,’ Melvin J. Albom and Charles 
C Titherington, Aerojet General Corp; Welding 


Journal, Sept ‘60, 20th and Northampton 
Streets, Easton, Penna. 


Analog Beam Analysis 
Analyzing the vibrational responsé 
of multirotor shaft systems usually re 
quires the use of tedious methods or 
a digital computer. The small analog 


ani * | eee ISOBRITE . - } WAGNER 
Chromotes Coatings Brighteners Supplies Equipment 


continued on page 78 
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The most efficient 
compressed-air-line filter 
you can buy... 








New, perfected-design 
Norgren Air-Line Filters 
give you these benefits: 


- Complete liquid removal. 
. Highly effective removal of solids. 


. Choice of 4 interchangeable filter 
elements to best suit your re- 
quirements—5, 25, 64, 74 microns. 


ven srnas voeowen'coms HM NOFQren Filter removes all 


. Larger bowl capacity and larger 
quiet zone for trapping collected 


~ | liquid from compressed air 


. Improved baffle design prevents 


return of liquid to air line. [The improved design of the new line of Norgren Filters provides a 


- Quick, easy cleaning—no tools greater than ever liquid removal efficiency—removing all liquids over 
needed—only 4 parts to handle. the entire range of recommended air flow. Removal of abrasive solid 
particles is also highly effective. 


Where safety regulations New, stronger transparent bowl is an important feature of the 

require protection for new filters. This bowl has a higher safety factor than ever before and 

bowls from external physical a much greater resistance to fatigue. 

damage—a removable meta/ 

bow! guard is available The bowl has a larger capacity for collected liquid. The 
“quiet zone”’ below the baffle holds 53% more collected air-line 
contaminants—requires less frequent draining. 


wounded in 1685 Servicing is easier and quicker. No tools are required to dis- 


C A NORGREN C0 assemble the filter for cleaning, and there are only four separate parts 
s Pin . to handle. 


3428 SOUTH ELATI STREET For complete information about the money-saving features of the 

ENGLEWOOD, COLORADO Norgren complete line of manual drain and automatic-drain filters, 
call your nearby Norgren Representative, listed in your telephone 
directory—or WRITE FOR BROCHURE NaA-1. 
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What can you do with a 
remarkable instrument like this? 


We knew we had an outstanding instrument 
in our product line when this readout device 
was introduced several years ago. It proved 
to be ahead of its time during those early 
days, but now this remarkable precision 
instrument for displaying data is gaining 
acceptance in many industries. It’s about as 
big as a candy bar, and it will display, store, 
or transfer up to 64 different numbers, 
letters, or symbols without using complicated 
conversion equipment and “black boxes.” 

This is an entirely new species of readout 
device so we had to give it a new name, 
the Readall* readout instrument. 

We developed the Readall instrument for 
data display in flight control equipment. We 
knew the Readall instrument was fine but 
didn’t know just Aow valuable it was. But 
one of our engineers did. He designed a 
complete new pipeline control system based 
on the new instrument. The application was 
a breakthrough in data handling, and the 
control system is a big success. 

Naturally, we put the Readall instrument 


on the market so systems engineers could 
use it to improve their control systems. We 
announced the Readall instrument as “ 

an electro-mechanical, D.C. operated, read- 
out device for displaying characters in ac- 
cordance with a pre-determined binary code 

. a compact, self-contained device 

which can be applied to the output of digital 
computers, teletype receiving equipment, 
telemetering systems, or wherever data must 
be displayed.” 

Other systems have been developed with 
separate units for data display, decoding 
storing, and electrical readout. These sep- 
arate units cost more and occupy more 
room. Market response confirms the need 
for one, small, inexpensive unit that does 
all three jobs. The Readall instrument serves 
the purpose. 

We'd like to discuss possible applications 
for the Readall instrument with you. If you 
want information as to possible applications 
you have in mind for this remarkable in- 
strument, please fill in the coupon. 


*Trademark 


"“Dioneers in Push-Button Science” 
UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 
PITTSBURGH 18, PENNSYLVANIA 


Union Switch & Signal 


Division of Westinghouse Air Brake Company 


Pittsburgh 18, Pennsylvania 


Here is a possible application we have in mind for the Readall instrument 


Send more information about the Readall instrument 


Name 
Company 
Address 
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Title 


DESIGN LITERATURE 


computer, however, permits a simpli 


hed approach which is suitable for 
determining the response of ele 
mentary systems by the average design 
engineer 

Analog Solution of Beam Problems,” by J. N 
MacDuff, Duke University. Instruments & 
Control Systems, Sept ‘60, 845 Ridge Ave 
Pittsburgh 12. 


CATALOGS 
AND BULLETINS 


To obtain copies of literature described be 
low, circle corresponding number on post 
ecard inside back cover. For those catalog 
and bulletins available only when requeste 
on company letterhead, see page 82 


rFRANSDUCERS AND INSTRUMEN 
TATION EQUIPMENT—General cata 
log, 32 pp. Contains descriptions and 
specihcations of pressure transducers, linear 
and angular accelerometers, load cells, am 
plifiers, power supplies, bridge balanc: 
train gages and force/displacement tran 
du rs Also 


keyed to 


includes selection chart 
instrument ranges and tables of 
conversion factors. Statham Instrument 
In Dept S, 12401 W Olympic Blvd, I 
Angeles 64 


Circle 350 on Reader Service Card 


CORROSION COMPUTER—4 x 8 in 
derule guide Indicates how ach 
ight types of metal withstand WTOSIVE 

effects of 141 chemical agent Printed o1 
oated cardboard stock. H M Harper Cx 

Morton Grove, Ill 


Circle 351 on Reader Service Card 


SHIELDING 


Dp (Lovers 


METALS—Bro 

omparative cost 
information about metals tl 
against Trosive radioactive 
und radiation for about 15 icids and 
Knapp Mills Inc, 23-15 Border 
\ Long Island Citv, NY 
Circle 352 on Reader Service Card 


hemicals 


INTERCHANGEABLE HYDRAULIC 
CYLINDER-—Bulletin SH-6-60, 16 pp 
Features and construction information 
model and mounting dimensions and spec 
fications for interchangeable, high-pressure 
square-head_ cylinder. Tomkins-Johnson 
Co, Jackson, Mich 


Circle 353 on Reader Service Card 


MICROSCOPIC CONTAMINATION 
IN FLUIDS—Manual, 12 pp. Describe 
two test procedures for determining mi 
ron and submicron contamination it 
fluids. Both are based on filtration of a 
sample to be tested through a membran« 
filter. Gelman Instrument Co, 106 N 
Main St, Chelsea, Mich 


Circle 354 on Reader Service Card 


cont at 
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DESIGN LITERATURE continued 
BERYLLIUM COPPER SPRINGS 
Catalog 11, 20 pp. Discusses engineering 
services and facilities available for fabrica 
tion of beryllium copper products. De 
scribes processing method and specifica 
tions for strip, compression and flat springs, 
contact strips, contact rings and screw 
machine products. Instrument Specialtic 
Co Inc, 234 Bergen Blvd, Little Falls, NJ 
Circle 355 on Reader Service Card 


WIRING INSTALLATION 
MENT —Catalog 159-D, 16 pp 


tions and dimensional drawings for wir 


EQUIP 


Specihica 


ways, fittings and enclosures meeting JI« 
and NEMA Type 12 standards. Keyston: 
Mfg Co, 23328 Sherwood Rd, Warren 
Mich 

Circle 356 on Reader Service Card 


PROXIMITY SWITCHES 
EDPS-80, 8 pp 


sions and features of proximity switches 


Brochur 
Specifications, dimen 


Includes control-amplifier selection guide 
Selection of correct proximity head is 
guided by response curves, mounting draw 
ings, photos, tabulated descriptive infor 
mation and a five-step checklist. Electr 
Products Laboratories Inc, 4501 Ravens 
wood Ave, Chicago 40 

Circle 357 on Reader Service Card 


CARD-READER SWITCH 
SP-260. 6 pp 


Brochure 
Contains specifications of 
ard reader that employs rubberized vinyl 
ard as its programing medium. Hickok 
Electrical Instrument Co, 10613 Dupont 
Ave, Cleveland 8 

Circle 358 on Reader Service Card 


VOLTAGE DIGITIZERS—Data sheets 
2), 4 pp each Cover specifications 
characteristics and descriptions of feed 
back and 
encoders. Also include functional block 
Main St, Cam 


high-speed voltage-to-decima 
diagrams. Adage Inc, 292 
bridge 42, Mas 

Circle 359 on Reader Service Card 


REPLACEABLE-LAMP 
LIGHT 
mounting dimensions, electrical conne 
tions and specifications of miniature re 
placeable lamp display light that takes 
neon or incandescent 
Transistor Electronics Corp, 3357 Repub 
lic Ave, Minneapolis 26 

Circle 360 on Reader Service Card 


DISPLAY 


Catalog sheet, 2 pp. Features, 


indicator lamp 


ENDLESS WOVEN FLAT BELTS 
Brochures (2), 4 pp each 
ating characteristics, features and capa 


Describe oper 


bilities of light-precision and high-speed 
endless woven flat belts. Illustrate typical 
applications. Arthur S Brown Mfg Co 
Tilton, NH 

Circle 361 on Reader Service Card 


continued on page 8! 
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What can you do with a 
remarkable instrument like this? 


Here’s what they've done with this 
remarkable READALL® instrument 


Several weeks ago, we used the ad you 
see in the picture to ask a question and 
give some facts. We said that the READ- 
ALL readout instrument was about the 
size of a candy bar, and that it could 
display, store or transfer up to 64 differ- 
ent numbers, letters or symbols without 
using complicated conversion equipment 
and “black boxes.” 

We explained that the READALL in- 
strument was originally developed for 
data display in flight control equipment. 
We described the READALL instrument as 
an electro-mechanical, D.C. operated, 
readout device for displaying characters 
in accordance with a pre-determined 
binary code . . . a compact self-contained 
device . . . which can be applied to the 
output of digital computers, teletype re- 
ceiving equipment, telemetering systems, 
or wherever data must be displayed. And 
we wound up by asking about new appli- 
cations for our READALL instrument. 
Here are some of the answers to our 
question: 

1. A leading aircraft corporation is using 
READALL instruments in a visual inter- 
com system in patrol aircraft that’s con- 
nected with anti-submarine warfare. 

2. Another company uses READALL in- 
struments in ground checkout equipment 
for a new Air Force bomber. 


3. An oil company uses these readout 
instruments in a data reduction system 
that converts magnetic tape seismo- 
graphic data to printed digital data and 
graphic chart strips. 


4. A missile manufacturer uses READALI 
instruments in an automated “Missile 
Skin” milling machine. 


5. These readout devices are being ap- 
plied in nuclear reactor work for remote 
control and indication of rod position. 


6. READALL instruments are now used in 
an electric power station monitoring 
system in Philadelphia. 


7. READALL instruments are being used 
in display boards for the Air Defense 
Headquarters. 


8. Another aircraft manufacturer uses 
READALL instruments in a flight simulator. 


9. A branch of the military designed the 
READALL instruments into an airborne 
bomb-direction computer. 


10. An aircraft systems manufacturer 
uses READALL instruments for display 
and print-out of data with a computer 
in a high altitude weather reconnaissance 
project. 


We would be happy to tell you more about the READALL and its applications 


We would be happy to hear from you about possible applications. Please write to us 


at the address below 


« 72 . 7 SD . 99 
CHoneets in Push-Gutton Science 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY —= 


YY UNION SWITCH & SIGNAL 
»> 


PITTSBURGH 18, PENNSYLVANIA 
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? 
sp OU 


RUBBER 
LEATHER 


FABRIC 


STYLE 409 - FM 


Less Friction ¢ Forever Shelf Life ¢ Use 

On Any Fluid or Gas to 450°F © No Electrolytic 
Corrosion ¢ Non-Contaminating . . . 

and in many cases it is less expensive 

than outdated materials 

383 sizes of Stock Molds available for Halogen Vee Ring 
Packing for Valves * pumps ® cylinders * mixers 


Write for your catalog. 


HALOGEN 


INSULATOR & SEAL CORP. 
9960 Pacific Ave. Franklin Park, Ill. 


“Engineers and manufacturers 


TEFLON* Products” 
ie 3h pre 


“ 
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MINIATURE 
AGASTAT” 


time /delay/relay 


MEASURES ONLY 
4x 1”%"x1" 


The Miniature Agastat time delay relay is a space-saving 
answer to aircraft, missile and computer problems. You get 
all these valuable features in one small package: 

Easily adjusted timing ranges as short as .030 seconds. 

Repeat accuracy of + 5% 

Time delay on energizing or de-energizing. 

For DC or AC operation. 

Hermetically sealed or dust-proof housings 


Write today for the full details on the new miniature 


Agastat. Dept. A36-1026 


PARAMOUNT 
Die Castings 
AT WORK 


No. 5 of a Series 


AGASTAT TIMING INSTRUMENTS 
ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 

CIRCLE 206 ON READER SERVICE CARD 


RCA-Whirlpool imperial Mark XIl Automatic Washer 


PARAMOUNT—. major supplier 


of die castings to Whirlpool Corpora- 
tion for 15 years 


Whirlpool quality is recognized througt 

world, quality which tems from the r 
tandards which Whirlpool den 

ers meet 


Gear Case Cover 


upp! 
Paramount's engines and production “know-how”, its a 
sistently meet Whirl xacting quality standards—as in these 
for the RCA-Whirlr Imperial Mark XIt Automatic Washer—are the 
why Paramount ha tently been one of Whirlpool’s ma 
for 15 years 
It Will Pay You To Look to Paramount... 


considering 


; 


lf your product incorporates die castings or you're 
them—investigate Paramount's complete services 


Three complete plants—two in St. Joseph, Mich., one in Sey 


SEND For “Designing for Die Casting” 
PARAMOUNT Sec Casting Co. 


ST. JOSEPH, MICHIGAN 
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DESIGN LITERATURE continued 


HEAVY-DUTY AND _ PRECISION 
LIMIT SWITCHES—Bulletin 701, 4 pp 
Operating information, amp rating, prin 
cipal lever styles, dimensions and features 
of each switch. Shows many of 45 contact 
arrangements available with heavy-duty 
line. R B Denison Mfg Co, 386 Broad 
way, Bedford, Ohio 

Circle 362 on Reader Service Card 


WIRE STRIPING Brochure, 4 pp 
Covers several areas of wire striping and 
lists 100 clearest military-approved color 
ombinations, along with color combina 
tions that should most seriously b 
avoided Includes charts on military 
specifications for hookup wire and relation 
of wire footage and number of pieces pe! 
1000 ft for 4 through 12 in. lengths 
Alpha Wire Corp, 200 Varick St, New 
York l4 


Circle 363 on Reader Service Card Why sé MARK-TIi NM E’ 5 


VIBRATION-TEST EQUIPMENT 
Bulletin 8-60, 4 pp. Features and speci MECHANICAL TIMERS 


fications of brat test systems to 500 
ib ao cat pre d hin a vibration should be IN VES TIGA TED! 
ins s Unholtz-Dickie Corp, 2994 
7" oemag id water ; 3. ¢ a 
Circle 364 on Reader Service Card 


w cost mechanical Timers, Time Switches and Time Devices can be quite 

ROTARY SELECTOR SWITCH—Data sophisticated. For example: they can be designed to ring bells, flash lights, 

sheet, 4 pp. Describes and illustrates bal turn valves, cut cords, start, stop or operate electrical or mechanical equip- 
nent, and to do all this after a pre-selected time period has elapsed 


anced lever arm and star-wheel assembly 


switches for precision military and instru 
mentation applications. Includes thr The “Mark-Time” mechanical “memory’’ cannot fail due to an electrical 


dimensional drawings. CTS Corp, EIk jilure since it is spring powered. 
hart, Ind 


Circle 365 on Reader Service Card 


INSULATING MATERIALS — Booklet . 
4 pp Properties and specifications of The “HEART” of the “Mark-Time” is The “MARK-TIME” Mainspring is 
films, coated glass cloths and tubings of a new super-tough alloy which pro- Unbreakable! 
sot: o é » Co. 9 Sush longs mainspring life indefinitely. 
wg tr ——* -_ This new special steel virtually Tensile strength, durability and cor- 
Circle 366 on Reader Service Card eliminates mainspring failure. This rosive resistance is unexcelled. No 
adds extra sales features to ydur other Timer on the market has these 
CAPACITORS-—Bulletin 6081, 4 pp product at no extra cost. exclusive features. 
Condensed listing of various available ca 
pacitors John E Fast & Co, Sub of 
Victoreen Instrument (¢ 3598 N Elston 
Ave, Chicago 18 At present, we manufacture more Write for your copy of this new 
Circle 367 on Reader Service Card than 3,000 DIFFERENT kinds of Engineering Handbook on 
custom-built timers for industrial, Timers, specifically written and 
RULON AND TEFLON BASIC consumer and military applications, maneoenndiry the Design and 
SHAPES—Bulletin, 4 pp. Tabulates prop Thus, we are the largest manufac- Development Engineer. 
erties of Rulon (specially compounded turer of mechanical timers in the 
form of Teflon and other inert ingredients world! 
as compared with Teflon. Presents avail Research and development work 
able basic shapes and typical fabricated welcome—small runs pong specialty. 
parts. Dixon Corp, Bristol, RI Sales engineers in 27 key cities 
Circle 368 on Reader Service Card at your service, 





ELECTRONIC TIME-DELAY RELAYS 


Bulletins 5903-1 and 5903-2, 2 pp each 


Cover features and specihcations of elec -/ 4 NI. H. RHODES, inc. 


tronic time-delay relays with time delays 
from 0.020 to 300 sec with delay-on- 


continued on page 82 
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DESIGN LITERATURE 


New! BEAD CHAIN DRIVES ihe, ay 


of 0.050 to 300 sec with delay action on 


; pull-in. Both include standard-type selec 
Low-Sy y Positive Drives or Motion Transfer tion guide. Tempo Instrument Inc, PO 


«++ At Far Less Cost! Box 33 is ces 
ox 338, Hicksville, NY. 
NOW—BEAD CHAIN—QUALIFIED FOR DRIVES Circle 369 on Reader Service Card 


Swivel-like Bead Chain and special non-slip sprockets make 
any drive possible ... at low cost... . eliminates expensive 
geors, universal joints, etc. Perfect for inaccessible locctions! 


MODULAR PHASE-CONTROLLERS 
AND SERVO AMPLIFIERS ~— Bulletin 
6071, 4 pp. Presents typical module ar 
rangements, transfer characteristics, fea 
tures, specifications, typical wiring dia 
grams and application information. Gen 
eral Electronic Control Inc, 8001 Bloom 
ington Freeway, Minneapolis 20 


Circle 370 on Reader Service Card 





CURRENT TRANSFORMERS Data 
BEAD CHAIN sheet, 2 pp Describes line of small-siz 


Chain of 0 Gamnd wed tow ac to ac current transformers that measur 
cost, attractive, easy to usel up to 400 amp with accuracy to 0.1‘ 
5 Sizes: 3/32” to %". Arnold Magnetics Corp, 6050 W Jefferson 
Strengths 20 to 200 Ibs. Blvd, Los Angeles 16. 


» Write for FREE Catalogs! Circle 371 on Reader Service Card 


SUSPENSION CHAINS DOOR CHECK TAG CHAINS 











SIGHT GLASSES—Bulletin E.B-20, 4 pp 
Product specications property data and 
installation information on sight glasses 
Graphically presents information on pres 


THE READ CHAIN MFG. CO. sures and temperatures Corning Glas 


Works, Corning, NY 
92 Mountain Grove St., Bridgeport, Conn. Circle 372 on Reader Service Card 


CIRCLE 208 ON READER SERVICE CARD 
POLYETHYLENE FOR PIPE EXTRU 
SION—Materials Bulletin 1, 2 pp. Phy 


rt 


K & T'S MILWAUKEE-MATIC al properties of ‘resins, pipe extrusion 


nformation and pipe _properti 
: in. eli tiitle " . 
JLLED MACHINING C polyethylene formulations that 


me 
lirements for Type II and ‘Type III pe 


FEATURES BEAVER BALL SCREWS eles pipe as defined in oe pe sed 


vision of Commercial Standard CS-] 
Plastics Div, Eastman Chemical Prod 
Inc, Kingsport, Tenn 

Circle 373 on Reader Service Card 


ADJUSTABLE RELIEF VALVE— 
lar, 1 pp. Specifications and cutaway il 
tration of 2000-psi adjustable relief vals 
with flexible seal seating. Available in | 
tock connection combinations in 3 
4 in. pipe sizes. Kepner Products Co, 73 
W 59th St, Box 407, Summit, I! 

Circle 374 on Reader Service Card 


LETTERHEAD REQUESTS ONLY 
Manufacturers who published 
literature asked that requests for copie 
made on company letterheads 


A significant machine tool achievement COMPONENT-PARTS EXCHANGI 

Milwaukee-matic numerically controls pos SERVICE-Brochure, 8 pp. Presents de 

tioning, tool selection, indexing, machining = tails of service providing listing of stand 
; ails g listing of stanc 

speeds and feeds. Preloaded Beaver Ball ' Jeaver 

urd inventory items, in over 14 at 


Screws with the inherent precision, essential 


in data control, were the choice of Kearney Drecision gories, which manufacturers want to buy 
= 


& Trecker designers for spindle positioning or sell. These are coordinated alphabeti 

cross feed and table feed just as they ire i 9roducts cally and sent nine times per year to 

easement Meltille(ce Me) Maltin cule lik messinasiice i INC. subscribers Manufacturers’ Exchange 

machines | CLAWSON. MICH. Corp, Peoples State Bank Bldg, Holland 
ngi ‘ t t Mich. 


continued on page 83 
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DESIGN LITERATURE continued 


PROPERTIES OF SELECTED COM. £4 £ AV F np 
MERCIAL GLASSES—Booklet B-83 

Revised), 16 pp. Contains information BALL SCREWS 
on several new glasses as well as new 

sections on thermal expansion and optical e 
properties. Other sections cover thermal Successor to the Acme 


stress, heat transmission, electrical prop ssrow drive and preferred 
R © erties, corrosion resistance and _ viscosity in many applications to 


information. Corning Glass Works, Corn hydraulic and pneumatic 
j ing, NY systems. Guaranteed 90 
efficient in converting ro- 


tary twist to linear push 


(or vice versa). Employs a 
FOR MORE CATALOGS stream of precision balls 
AND BULLETINS . . and ground lead to elimi-~ 


1600 of °em—see vour copy of nate drag and wear in 


FAMILY Product Engineering’s | Mid-Sep delicate instruments, air- 
1960 Design Digest. There you craft, machine tools, mas- 
will find helpful design literature sive wind tunnel jacks, etc 

lassified under 10 different head For horizontal and vertical 


® ings, from important manufactur actions, indexing inching 
High Energy Product rs and supplier f component and traversing. Consul- 
materials, power and control tation and engineering 

tems, manufacturing pr service available. Write 


| REPRINTS ie 


——— 
CORTE ic ey ets see cs 
CERAMIC i tis So! 
PERMANENT 


MAGNET 





ANY DIAMETER OR TRAVEL 











x 
a 
RAPID START 


— 


NO BACKLASH 


f 


© ot LUll 


é 


R48—Reinforced Plastics Parts 


Combined reprint 1] 


e 
A 


(ULL. m8 


/ 


R69—Human Engineering 


14 articles with desig 


BH=3.5 x 10* G.Oe 
Hc—2000 Oe Br=3900 G R66—The European Engineer Talks 


APPLICATIONS: | ‘ — -% naan I . = ag 11 
LOUDSPEAKER MAGNETS eS eee . 


ws with technical d 
MAGNETIC SEPARATORS AND tries, 24 pp 
OTHERS REQUIRING HIGH BH a i 
PRODUCT AND COERCIVITY R16—Plate Cam Design ° 
Look to D. M. Steward Manufacturing | Serics of 7 articles with complete design ' 
Company for all of your Ceramic data; curve blending and profile synthesis OQeaver 
Magnet requirements. to reduce inertia. 48 $] 


i P i ; ; 
Write for F-500 brochure to: R65—Readine. Writ —— Orecision 
»5—Reading, riting, Reporting 
D. M. STEWARD MFG. CO. Combined reprint of: 5 steps t faster ! Droducts 
3640 JERROME AVENUE arneeng: © Cage Ae Dalter welling; / sty i one. 
CHATTANOOGA, TENNESSEE 0 EE CONG, OF OP = CLAWSON, MICH. 
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MINIATURIZED HYDRAULIC ACTUATION 


that could solve your 
design problem! 


NOW —take a NEW look at hy- 
draulic actuation a complete unit 
small enough to be held in your 
hand... powerful enough to actuate 
almost any product. The Oil-Dyne 
miniaturized hydraulic unit trans- 
forms hydraulic power into linear 
motion at the mere flick of a switch. 

Here is a NEW hydraulic unit, 
complete with motor, pump and 
coupling, integral reservoir, pressure 
switch, relief valves AND fully auto- 
matic directional control valving that 
eliminates ALL the external valving 
formerly required 


Here is compact hydraulic power that will fit the most limited 


space . 


lightweight hydraulic power that will mount easily 


anywhere, as on the gate valve illustrated. To learn all that’s 
NEW in hydraulic actuation, write for your copy of Catalog 


21-E. 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


OIL=DYINE INC. 


2115Z West Marquette Road * Chicago 36, Ill 


PUMPS @ CYLINDERS @ VALVES 
PRESSURE SWITCHES @ ACCESSORIES 


CIRCLE 210 ON READER SERVICE CARD 


SELF-ALIGNING 
SLEEVE TYPE 


BEARINGS, 


OR 
\Y SPECIAL 


Routine or unusual — let us help with your 
bearing or bearing mounting problems. 20 
years’ experience furnishing new ideas and 
quality bearings at low cost to leading 
mechanical equipment manufacturers. 


making our products better 
today . . . so yours may be 
better tomorrow. 
TRIA 
nian . Descriptive 
Literature 











MECHANICAL ENGINEERS 


Bausch & Lomb 


There are several openings for Sen- 
ior Design Engineers in the Product 
Design sections of our company. 


These openings are permanent po- 
sitions requiring the ability to take 
Mechanical Design responsibility 
from specifications to a saleable 
product. Products involved are me- 
chanical-electrical-optical in nature. 
A Mechanical Engineering Degree 
and at least 6 years of mechanical 
design experience is required. No 
optical or electrical background is 
necessary, but would be helpful in 
certain openings. 


These positions require board de- 
sign, coordination of customer re- 
quirements with Electrical and Op- 
tical Designers, supervision of detail 
draftsmen, assistance to shop dur- 
ing construction and assembly as 
well as testing and development 
work. 


Those who can qualify and are in- 
terested in real design responsi- 
bility are invited to submit a resume 
to: Mr. H. A. Frye, Professional Em- 
ployment. 


Bausch & Lomb 


INCORPORATED 
17 Bausch Street 
Rochester 2, New York 
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FLEXIBLE SHAFTING OFFERS *=r=™" min 
NEW FREEDOM OF DESIGN ti wvseus, or wisn SCHNORR 


How to design for reliability, human fac 
tors, statistical tools; implementing the 


eek. get wae Disc Springs 


R22—Engineering Organization 


Study of 50 companies shows change 


large and small companies, 24 pp 25¢ ELIMINATE: 
R21—Engineer’s Bookshelf FATIGUE 
Annotated bibliography of technical books SETTLING 

for the design engineer, 24 pp CREEPING 


R73—Digital Readouts SCHNORR SPRINGS PROVIDE 
Basic types, how they work, and how t UNLIMITED LIFE! 


hoose the right me »« Check these exctusive features 

xine Gna 7s © ADJUSTMENT— 
R 2—Spring Tolerances SCHNORR SPRINGS provide different pres- 
ane . —_ sure and deflection with exacting adjust 

. ; When standard tolerances won't de 5¢ ment. ALL FROM ONE SIZE 
which ut “i expensiv nd COMPACTNESS— 
gearing. Today th xib { es Great power is concentrated in a very small 
R71—How to Design Nomographs space 

. , ‘ sty ABSORPTION— 

om one unit to another by going Simple step-by-step guide Dampens impacts and minimizes after 
ve and under »bst oscillation 

" . , VERSATILITY — 
more space in your design, and R70—Gasket Materials SCHNORR SPRINGS can be easily adjusted 
the age old problem of h _ to provide a varied range of spring pres 
’ F our-ste p x lection pr iT sures and deflections. The springs may also 

lignment f the shaft i be stacked to provide multiple force 
mit is SPECIALIZATION— 

R68—Encapsulating Systems SCHNORR DISC SPRINGS may be ob 
tained in a variety of sizes for specialized 
Comparison of basic svstems y. tasks. MODEL K is especially adaptable to 
oliminate noise and play in ball bearings 


Further Inf ti d Literat 

you have any application, now o1 th R67—Heat Protectors for Motors SCHNORR DISC SPRINGS is oveilable ja 

fu oe — . . - -: ' er = Response and accuracy of all tyy 25 avy Distributer ONE OF MANY 
7 aot hee R64—Bonded Solid Lubricants LA. NEISE, Inc. NEISE 


a Dept. PE-20, 404 4th Ave. MOvders rool 
neat pes - New York 16, N. Y 
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How it can solve design problem 


Rotolite Announces 
ALL Dicirs on nee cee oe Coe “Dial-control’” Whiteprinter 


Se ee ae ae for Product Engineers 
CAN BE neers save money by making 


D R60—Journal Bearing Design oer os 7 ms reas mo , th the new Rotolite 
READ FROM IGITAL New Equations and design charts Nah * apo tent wh ~_ + nt ng ion - —- tee 
commana. * Gileer eee as the Roto 
ANY ANGLE READOUT R58—How to Avoid Hose Failure aoe 
; ' 


know 
ideal ar individual office use. 
or metal hose; all known causes 


featuring R56—Buckling of Coil Springs 
ONE-PLANE PRESENTATION How to predict 


Series 10000 R54—Solid Aluminum Bearings 


Materials and design guide 


R53—Significance of WK 


Selecting motors for high inertia loads 


R51—Solder Fluxes 
types .>¢ In keeping with company policy, this high 
sality diazo whiteprinter is the lowest priced 
Over 1000 f all makes Its single new lamp gives it sim 
plicity and the lowest up-keep cost Both the 
firms throughout printing unit and the transparent 
sume can be mounted on any o 
r 
as 


PRICE the world in just a Hmph By De 
COMPLETE few years prove R47—Fastening Gears to Shafts her \icals or trays to fool 


piles f anything pr 


00 unprecedented ( ompariscn table for 15 methods Ss ir nh on translucent material at 
acceptance of pying cost possible: one cent for 


Selection guide covering all 


R49—Positive-displacement Pumps 
Graphical method and selection chart 


i. ms 4 we! cents per square foo Five 
IEE digital R41—Design by Digital Computers ~~ 8 yy a gg By FH 
er a ths of 18, 27 and 42 inches 
QUANTITY PRICES readouts. Selecting and operating desk-size types ¢ Prices start at $129.50. 
ON REQUEST ' ------- Use This Coupon 
Binary-To-Decimal R40—Designing Four-bar Linkages ; ! Rotolite Sales Corporation, Stirling, N. J. 


WRITE TODAY FOR 
Decoders Available. compcere SPECIFICATIONS Five methods for straight-line motion. 25¢ Please send folder on Rotolite Expeediter 


Representatives in principal cities 


R38—Design of Circular-are Cams 
Mathematics replaces graphics 


Name 
Concern 
R36—Non-circular Gears 


Design guide to practical types Races 
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Actuators Joints 
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Aluminum Alloys 71 
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DESIGN and DEVELOPMENT Moldings 


Bearings Plastics (see Plastic Parts) 


Sleeve : Motors, A-C 
ENGINEER Belts, V Fractional ‘ 4th Cover, 5, 36 
Books . integral 4th Cover, 5 
Challenging opportunity for research Motors, D-C 
minded engineer with degree in either me Fractional . 4th Cover, 36 
chanical or electrical engineering. Should integral . , 4th Cover 
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in the design of small mechanical appli Ceramics 
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major scope with a minimum of supervision Conveyor 

and coordinating the work of other engi- Roller 

the Chemical Treatments 


Plastics 
cece Piastics Laminated 
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Hydraulic 


Personne! Administrator Conveyor Belts 
Americon-Standard Research Department Counters 
Plumbing and Heating Division 

834 East Broadway Lovisville 4, Kentucky 


Piastic Parts 
neers and technicians assigned to 


project. Please submit resume and salary 


Power Packs 
Hydraulic 

Production Services (see also Engi- 
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Pumps 
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Digital Displays 
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Instruments ‘ R 
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has position for an employee with general Right-Angle ; Reproduction Supplies 

experience in plant and equipment design Revolving Joints (see Joints, Swing & 
Wallboard or paper industry experience desirable Swivel) 

Must be willing to work out projects on board Rubber 67 
Excellent opportunity to eventually head up 2 ¢ af were : 
division in central engineering. Reply giving 
complete information relative to education, ex- ‘ : 
perience and previous employment together with Engineering Services (see also Pro 
salary desired duction Services) 





Reproduction Equipment 


P-5474, Product Engi: I 

N. Michigan Ave cago 1 | Seals ee 3rd Cover, 
Silicone Rubber 

Fabrics Spring 

Fiber Glass . Sprockets 


Filters Steel 
WANTED Ae 23, Coated 


MECHANICAL ENGINEER ricxible Shafts 








Large ~ oe materials manufacturer in South 


has position for an engineer with proven crea- 
tive ability in the field of process and automatic Timers 
machine design. insulation or paper industry 

experience desirable. Must be willing to spend Hydraulic Fluids " Transmissions 
time on board and eventually head up a division Tubes 

in central ng. Reply in first letter 
should give information relative to education, 
experience and previous employment together 
with salary requirements 

indium ; ; ee Ww 

P-5473, Product ring instruments 

N. Michigan Ave . Electrical . ‘ ; Whiteprinting Equipment . : 85 
Insulation . Wire Cloth ....... : 28 
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Metal, wire, foil 
ribbon, pellets, spheres, 
powders, “‘indalloy’’ solders, etc. 


NDIU NY 


Sj 
AITM\\W\N SSN 





Since 1934 


Write Dept. P-1259 for new Indium bulletins 
“INDALLOY” intermediate Solders 


THE INDIUM 


CORPORATION OF AMERICA 


1676 Lincoln Avenve * Utica, New York 


PIONEERS i 


Development and Application of Indium for Industry 
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NOW ready 


combined reprint on 


HUMAN ENGINEERING 


Fourteen articles from recent 
issues of Product Engineer- 
ing plus a complete bibliog 
raphy of reference data are 
included in a new 44-pagé 
combined reprint now 
available. Each article is 
reproduced in full with all 
original text, tables, illustra- 
tions, and diagrams. Price 
is $1.50 each, including post- 
age. Send orders with re- 


mittance to 


Reader Service Dept 
PRODUCT ENGINEERING 
330 W 42nd St, New York 36 











FITTING THE MATERIAL 
TO THE APPLICATION 


No two rubbers are alike. Be sure that, 
when you design a rubber part, you 
specify precisely the type of rubber 
needed for the job involved. Garlock 
RUBBER will be glad to offer help, having had 


years of experience in the engineering 


in Design and production of molded and ex 
Engineering truded, die-cut, and metal bonded 


parts: 


Natural Rubber—-used where high ten- 
sile strength and resiliency are re- 
quired. Good air-aging properties. 
Resists dilute aqueous solutions. Ap- 


plications include automotive air 
springs, shock mounts, tubing 


Styrene Butadiene Rubber used where 
resistance to aging is important. Good 
abrasion, water resistance. Readily 
available, low cost. Applications in- 
clude weather stripping, pipe joint 
gaskets, bushings and grommets. 


Nitrile Rubber extremely good oil and 
gas resistance . . . low solubility, low 
swelling, good tensile strength, excel- 
lent abrasion resistance. Used up to 
+250° F as oil seals, ““O”’ Ring pack- 
ing, oil resistant parts. 

Neoprene Rubber relatively unaffected 
by oxidation, weathering, ozone, sun- 
light, chemicals. Good resistance to 
abrasion, cutting, chipping. Applica 
tions include bridge pads, flexible 
couplings, spark plug boots. 


Butyl Rubber—outstanding impermea- 
bility to gases, excellent dielectric 
properties, good resistance to tearing 
after aging. Unaffected by weather, 
ozone. Used as hydraulic seals, vibra- 
tion mountings. 


Garlock also offers a complete line of 
specialty rubbers to resist the higher 
temperatures and more reactive fluids 
introduced by modern industry and 
the jet age. 


Further information may be obtained 
from your Garlock representative at 
the nearest of Garlock’s 26 sales 
offices throughout the U.S. and Can- 
ada. Or, write for Catalog AD-167, 
Garlock Inc., Palmyra, N. Y. 
Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 
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A rugged, dependable new shaft seal 
for a broad variety of applications 


NATIONAL BUD* SEALS 


410,000 series 450,000 series 470,000 series 480,000 series 


HEAVY DUTY EXTRA RUGGED STANDARD LOW-COST UTILITY DESIGN 


New designs proven in 4 years Phosphate coating avoids rust 


of field application Seal has superior concentricity 


Permanent bonded sealing lip, Sealing materials for temperatures 
longer life, leakproof sealing —65° F to 400° F 


Rugged case won't distort under Operates in most oils or 
severe press fit industrial fluids 


National Seal engineers — who brought you single-lip and double-lip designs were previously 
Syntech® and Micro-Torc now offer a ruggedly specified. 

simple new advance in precision shaft sealing 
—National BUD (Bonded Universal Design) Oi! 
Seals. 


Full details and application engineering help on 
National BUD or other oil seals are available from 
your National Seal Division, Field Engineers. See 
BUD seals are designed for a broad variety of ap- the Yellow Pages under “Oil Seals” or write direct 
plications, including many where more complex to Redwood City, Calif., home offices. 


*TRADE MARK NATIONAL. SEAL 


Se RA Es RTT 
NATIONAL SEAL 


Division, Federal-Mogu!-Bower Bearings, Inc. 

General Offices: Redwood City, California 

Plants: Van Wert, Ohio; Downey and Redwood City, 
California. 
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WHATS 
IN IT 
FOR 
YOU! 


CONSTANT SPEED AND TORQUE OF 
EMERSON ELECTRIC MOTORS 


is assured by balanced 
Die-Cast Rotors 


e precision tolerances of the rotors in Emerson Electric 
rs insure a uniform air gap for constant speed and 
torque. Noise and vibration are kept to a minimum by 
the symmetrical rotor design that provides a porous 
free casting. The rotor is supported on each side to 
decrease the bearing load and give your application long 


trouble-free operation 


EMERSON ELECTRIC MOTORS are custom engineered 
to suit your specific needs. Call us today — you'll like our 


way of doing business! 


> 


2 EMERSON ELECTRIC of St.Louis + Since 1890 


‘ 
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